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I n t r o d u c t i o n  

The v a s t  p r a i r i e  l a n d s c a p e ,  which once w a s  c h a r a c t e r i s t i c  of much of 

t h e  Midwest, p a r t i c u l a r l y  West of  t h e  M i s s i s s i p p i  R i v e r ,  h a s  been t r a n s -  

formed i n  s l i g h t l y  more t h a n  a c e n t u r y  i n t o  one of t h e  w o r l d ' s  most pro- 

d u c t i v e  a g r i c u l t u r a l  r e g i o n s .  The v a s t n e s s ,  once unbroken e x c e p t  f o r  

o c c a s i o n a l  t r a i l s ,  v i l l a g e s  and p a t c h e s  of t rees ,  i s  i n t e r r u p t e d  today i n  

eve ry  long  d i s t a n c e  view by highways,  h igh  l i n e s ,  o r  h i g h  r ise a p a r t m e n t s ,  

e s s e n t i a l  f e a t u r e s  of ou r  c i v i l i z a t i o n .  But t h e  p r a i r i e  s p e c i e s  p e r s i s t ,  

i f  on ly  a f r a c t i o n  of t h e  o r i g i n a l  biomass,  i n  e n c l a v e s  c r e a t e d  by v a r i a t i o n s  

i n  t h e  l and  s u r f a c e  and th rough  d e l i b e r a t e  a c t i o n  by humans. T h i s  r e p o r t  

summarizes o b s e r v a t i o n s  made d u r i n g  Summer 1975 on some of t h e s e  e n c l a v e s  

from I n d i a n a  t o  w e s t e r n  Nebraska and Minnesota t o  s o u t h e r n  M i s s o u r i .  

Much has  been w r i t t e n  about  t h e  e x t e n t  of  t h e  o r i g i n a l  p r a i r i e  i n  

North America. O c c a s i o n a l l y  a p p l i e d  t o  t h e  e n t i r e  Grass l and  Formation,  t h e  

term " P r a i r i e "  i s  more o f t e n  r e s t r i c t e d  i n  u s e  t o  t h e  e a s t e r n  h a l f  of t h e  

g r a s s l a n d  where i t  was f i r s t  used by French e x p l o r e r s  a l o n g  t h e  M i s s i s s i p p i  

R ive r .  I w i l l  u s e  i t  i n  t h e  more r e s t r i c t e d  s e n s e  t o  cove r  g r a s s l a n d s  from 

Canada t o  t h e  Gulf of Mexico u s u a l l y  b o r d e r i n g  on Deciduous F o r e s t  t o  t h e  

east  and s h o r t  g r a s s l a n d  t o  t h e  w e s t ,  r e a l i z i n g ,  however,  t h a t  t h e  b o u n d a r i e s  

are dynamic. The P ra i r i e  P e n i n s u l a  e x t e n d s  eas tward  i n t o  I n d i a n a ,  where i t  

c e a s e s  t o  m a i n t a i n  connected u n i t s ,  b u t  e x t e n d s  even f u r t h e r  as oak open ings  

i n t o  Ohio. 

The dominant s p e c i e s  of t h e  p r a i r i e  are  p r i m a r i l y  t a l l  g r a s s e s ,  s e v e r a l  

f e e t  t o  1 0  f e e t  t a l l .  Mixed w i t h  t h e  g r a s s e s  a r e  members of two o t h e r  i m -  

p o r t a n t  f a m i l i e s ,  Legumes and Composites,  and few members of many o t h e r  



f a m i l i e s .  Although i t  i s  t h e  g r a s s  f a m i l y  t h a t  c h a r a c t e r i z e s  t h e  p r a i r i e  

from a t r a d i t i o n a l  p o i n t  of  v i ew,  it i s  t h e  a r r a y  of c o l o r f u l  f l o w e r s  

blooming from s p r i n g  t o  f a l l  which o f t e n  b r i n g s  t h e  v i s i t o r  back a g a i n  and 

a g a i n  t o  see the f lower  ga rdens  of t h e  p r a i r i e .  

F i r e  i s  a n  impor t an t  env i ronmen ta l  f o r c e  i n  p r a i r i e  dynamics.  Pe rhaps  

unde r ra t ed  i n  t h e  e a r l y  y e a r s  of r e s e a r c h  on p r a i r i e  v e g e t a t i o n  as  a n  impor- 

t a n t  f a c t o r  i n  t h e  c o n t r o l  of woody p l a n t  i n v a s i o n ,  f i r e  may a t  t h i s  t i m e  be 

o v e r r a t e d  by a g e n e r a t i o n  of e c o l o g i s t s  who have burned p r a i r i e  under  pre- 

s c r i b e d  c o n d i t i o n s  i n  a lmost  eve ry  r e g i o n  of t h e  Midwest. The r e s p o n s e  from 

burning depends on many c o n d i t i o n s ;  however t h e  r e sponse  from e a r l y  s p r i n g  

m c g - i s  most of t h e  Midwest seems t o  r e s u l t  i n  more v i g o r o u s  p r a i r i e  

s p e c i e s  and less v i g o r o u s  woody p l a n t s .  

- __ _- 

The p r a i r i e  s o i l s  s u p p o r t  t h e  h e a r t  of North American a g r i c u l t u r e .  

Unlike t h e  f o r e s t  s o i l s ,  which are formed w i t h  a n  accumula t ion  of o r g a n i c  

ma t t e r  on t o p  t h e  ground, t h e  p r a i r i e  s o i l s  have o r g a n i c  matter d i s t r i b u t e d  

through t h e  s o i l  p r o f i l e  by r a p i d  t u r n o v e r  of f i b r o u s  r o o t  sys t ems  of  

grasses and abundant n i t r o g e n  f i x a t i o n  by t h e  r o o t  nodu le  b a c t e r i a  of  legumes. 

The p r a i r i e  s o i l s ,  more t h a n  any o t h e r  c h a r a c t e r i s t i c ,  l e d  t o  t h e  downfa l l  

of t h e  p r a i r i e .  P ra i r i e  s p e c i e s ,  adap ted  t o  eons of extremes of m o i s t u r e ,  

t empera tu re ,  g r a z i n g ,  and f i r e ,  were no match f o r  t h e  plow. What could s u r -  

v i v e  t h e  extremes oE m i d  c o n t i n e n t a l  c l imate  would not  s u r v i v e  t h e  technology 

of ProducLive a g r i c u l t u r e  excep t  as  small remnants .  These are  some of t h e  

r e m n a n t s  of wh ic i i  1 w r i t e .  



P i p e s t o n e  N a t i o n a l  Monument 

I.  H i s t o r i c a l  S e t t i n g  

P i p e s t o n e  N a t i o n a l  Monument w a s  e s t a b l i s h e d  by a n  A c t  of Congress on 

August 25, 1937; however, f o r  hundreds of  y e a r s  p r e v i o u s l y  t h e  p i p e s t o n e  or 

c a t l i n i t e  and q u a r t z i t e  o u t c r o p s  a t t r a c t e d  p e o p l e  t o  t h e  area. 

t h i s  w a s  a s a c r e d  p l a c e  where a l l  I n d i a n s  could come and q u a r r y  i n  peace  . . . ' I  

" T r a d i t i o n a l l y  

(1). 

dur ing  t h e  1 9 t h  Century and i n  1893 t h e  l and  w a s  t a k e n  ove r  by t h e  U.S. 

Squabbles  ove r  access t o  t h e  area a p p a r e n t l y  a r o s e  among t h e  I n d i a n s  

Government under t h e  l a w s  of eminent domain t o  e s t a b l i s h  a F e d e r a l  I n d i a n  

School.  There are  283 acres compr i s ing  t h e  monument; t h e  8 0  acres t o  t h e  

west were added i n  1956. 

11. Natu ra l  H i s t o r y  of Area Re la t ed  t o  P r a i r i e  

George C a t l i n ,  a l t h o u g h  n o t  t h e  f i r s t  w h i t e  pe r son  t o  v i s i t  t h e  area,  

was t h e  f i r s t  pe r son  t o  d e s c r i b e  s c e n e s  by w r i t i n g  and p a i n t i n g  which can be  

used today t o  recreate t h e  o r i g i n a l  s e t t i n g .  "Whenhe ske tched  t h i s  r o c k  

ledge i n  1836, t h e r e  were few trees, no r  any on t h e  s u r r o u n d i n g  p l a i n .  

p r e s s i o n  of f i r e  and i n t r o d u c t i o n  of p l a n t s  n o t  n a t i v e  t o  t h e  r e g i o n  have 

changed t h e  c h a r a c t e r  of t h e  l a n d  g r e a t l y ,  and l e f t  i t  dependent  on con t inued  

management" ( 2 ) .  There i s  l i t t l e  doub t  t h a t  t h e r e  h a s  been a n  i n c r e a s e  i n  

woody sh rubs  and trees,  e s p e c i a l l y  a l o n g  t h e  q u a r t z i t e  o u t c r o p ,  b u t  changes 

i n  t h e  herbaceous p l a n t s  of  t h e  p r a i r i e  may have been r e l a t i v e l y  s l i g h t ,  

except f o r  p o r t i o n s  once c u l t i v a t e d .  

Sup- 

a 

B The n a t u r a l  v e g e t a t i o n  of P i p e s t o n e  

* National  Monument i s  B l u e s t e m  P r a i r i e ,  c o n s i s t i n g  of dense  v e g e t a t i o n  of g 

$ 

> stern (Andropogon s c o p a r i u s ) ,  S w i t c h g r a s s  (Panicum v i r g a t u m ) ,  and I n d i a n  g r a s s  

6 
i t a l l  g r a s s e s  and f o r b s  ( 3 ) .  Big b lues t em (Andropogon g e r a r d i ) ,  L i t t l e  b lue -  

(Sorghastrum nu tans )  a r e  dominants w i t h  o t h e r  components c o n s i s t i n g  of  Lead- 

p l a n t  (Amorpha c a n e s c e n s ) ,  P u s s y t o e s  (Antennaria  n e g l e c t a ) ,  L i t t l e  w h i t e  
1 

k 
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a s t e r  (Aster e r i c o i d e s ) ,  F a l s e  i n d i g o  ( B a p t i s i a  l e u c a n t h a  and B.  l eucophaea)  , 

Side-oa ts  grama (Boute loua  c u r t i p e n d u l a ) ,  Daisy f l e a b a n e  (Er ige ron  s t r i g o s u s ) ,  

Bedstraw (Galium t inc to rum)  , Big t o o t h  sunf lower  (He l i an thus  g r o s s e s e r r a t u s )  , 

June g r a s s  ( K o e l e r i a  c r i s t a t a ) ,  Blaz ing  s t a r  ( L i a t r i s  a s p e r a ,  L .  p u n c t a t a ,  

- 

and - L .  s c a r r i o s a ) ,  S c r i b n e r ' s  p a n i c  g r a s s  (Panicum s c r i b n e r i a n u m ) ,  P r a i r i e  

phlox (Phlox p i l o s a ) ,  S i l v e r l e a f  s c u r f p e a  ( P s o r a l e a  a r g o p h y l l a ) ,  Long headed 

coneflower ( F b t i b i d a  c o l u m n i f e r a ) ,  Yellow coneflower ( R a t i b i d a  p i n n a t a ) ,  

Long headed conef lower  ( R a t i b i d a  co lumni fe ra )  , Yellow conef lower  (Ra t ib ida -  

p i n n a t a ) ,  P r a i r i e  r o s e  (Rosa a r k a n s a n a ) ,  Compass p l a n t  (S i lph ium l a c i n i a t u m ) ,  

Goldenrod (Sol idago  alt issima and - S .  m i s s o u r i e n s i s ) ,  S t i f f  go ldenrod  (So l idago  

r i g i d a ) ,  P r a i r i e  dropseed  (Sporobolus  h e t e r o l e p i s ) ,  and Porcup ine  g r a s s  

(S t ipa  s p a r t e a ) .  O the r  

prairie s p e c i e s  ( 5 )  which were observed inc luded  T i p s i n  ( P s o r a l e a  e s c u l e n t a ) ,  

Showy sunflower ( H e l i a n t h u s  l a e t i f l o r u s ) ,  Maxmil l ian  sunf lower  ( H e l i a n t h u s  

maxmil l ian i ) ,  Golden a l e x a n d e r s  ( Z i z i a  a p t e r a  and z. a u r e a ) ,  Fr inged  s a g e  

(Artemisia  f r i g i d a ) ,  Sage (Ar t emis i a  c a u d a t a ) ,  P ra i r i e  s a g e  (Ar t emis i a  

ludov ic i ana ) ,  P u r p l e  p r a i r i e  c l o v e r  (Pe ta los temon purpureum),  Ground plum 

(Physa l i s  v i r g i n i a n a  and E. h e t e r o p h y l l a ) ,  and Showy milkweed ( A s c l e p i a s  

spec iosa)  . 

Most of  t h e  above s p e c i e s  were observed  i n  t h e  area. 

-- 

S c a t t e r e d  shrubby growth w a s  d e p i c t e d  a l l  a l o n g  t h e  q u a r t z i t e  ou tc ropp ing  

i n  C a t l i n ' s  1898 p a i n t i n g .  A photograph  of I n d i a n s  d i g g i n g  t h e  p i p e s t o n e  i n  

t h e  1890 ' s  shows a snrubby r i d g e  i n  t h e  background w i t h  c l o s e l y  grazed  p ra i r i e  

and pa tches  of low s h r u b s  which appear  t o  b e  Buckbrush (Symphoricarpus 

o c c i d e n t a l i s )  ( 4 ) .  Photographs  of Winnewissa F a l l s  i n  t h e  e a r l y  1900's show 

trees back from t h e  edge ,  perhaps  20  f e e t  h i g h .  Examinat ion of a 6-inch 

diameter  l imb c u t  from a small storm-damaged bur  oak (Quercus macrocarpa)  

a long t h e  t r a i l  r e v e a l e d  a n  a g e  of  81  y e a r s .  I n  o t h e r  s i tes,  p a r t i c u l a r l y  
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above t h e  falls, trees of bu r  oak and American e l m  ( U l m u s  amer icana)  appeared  

much o l d e r ;  however, no a t t e m p t  w a s  made t o  de t e rmine  t h e i r  a g e .  It i s  

reasonable  t o  assume t h a t  trees have been p r e s e n t  f o r  c e n t u r i e s  i n  t h e  

q u a r t z i t e  o u t c r o p  p a r t i a l l y  p r o t e c t e d  from comple te  d e s t r u c t i o n  by p r a i r i e  

f i res  I n  t h e  p a s t  and g r e a t l y  i n c r e a s i n g  i n  s i z e  and abundance s i n c e  t h e  

f i res  have been p reven ted .  

The same photographs  and s k e t c h e s  t h a t  show woody growth on q u a r t z i t e  

outcrops a l s o  show v e r y  s h o r t  p r a i r i e  g r a s s e s  and f o r b s  as i f  h e a v i l y  g razed  

and t rampled.  It i s  r e a s o n a b l e  t o  a s s m e  t h a t  t h e  g r a z i n g  impact  of h o r s e s  

would have been l o c a l l y  s e v e r e  a f t e r  t hey  were a v a i l a b l e  t o  t h e  I n d i a n s  by 

t h e  mid-17th Century .  However, i t  i s  u n l i k e l y  t h a t  t h e  p r a i r i e  w a s  permanent ly  

damaged by g r a z i n g  o r  by f i r e ,  s i n c e  t h e  p r a i r i e  s p e c i e s  evolved  w i t h  adap ta -  

t i ons  t o  bo th .  

I .  Management H i s t o r y  

Management h i s t o r y  of t h e  monument i s  s k e t c h y ,  b u t  i t  would s e e m  t h a t  

p r io r  t o  1937 i t  would have been s u b j e c t e d  a t  t i m e s  t o  heavy grazing, camping, 

burning, and r a i s i n g  of c r o p s .  

i n  from t h e  s o u t h  are v i s i b l e  i n  1950 aer ia l  pho tos .  

were c u l t i v a t e d  from an  unknown d a t e  u n t i l  1956 when they  were i n c l u d e d  i n  

t h e  monument. 

I t  also appears  t h a t  p o r t i o n s  were a t  t i m e s  g razed  by domest ic  l i v e s t o c k  o r  

mowed f o r  hay. Mowing has  been used a l s o  f o r  weed c o n t r o l  and g e n e r a l  

appearance maintenance.  

A r a i l r o a d  t o  t h e  e a s t  and a roadway l o o p i n g  

The westernmost  80 acres 

Cropping i s  c l e a r l y  v i s i b l e  i n  t h e  1950 a e r i a l  photograph .  

A ske tch  of t h e  monument is u s e f u l  i n  d e s c r i b i n g  u n i t s  i n  more d e t a i l  

for management recommendations. 

provided by t h e  maintenance s u p e r i n t e n d e n t .  P r e s c r i b e d  bu rn ing  w a s  i n t r o -  

duced I n  1973 probably  i n , r e s p o n s e  t o  t h e  e f f e c t s  of a w i l d f i r e  i n  1 9 7 1  which 

Numbering of u n i t s  f o l l o w s  n o t e s  and s k e t c h e s  
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burned southward along P i p e s t o n e  Creek. 

and 75 accord ing  t o  t h e  breakdown of  u n i t s :  

S p r i n g  bu rn ing  w a s  used  i n  1973,  74,  

Uni t  1 - Eaa t  p o r t i o n  burned i n  1973, West p o r t i o n  burned in 1974 and 

1975,  w i t h  no bu rn ing  i n s i d e  c i rc le  t r a i l .  

2 - 1473 

3 - 1974 

4 - 1974 

5 - 1974 

6 - 1974 

7 - 1975 

8 - 1975 

9 - Unburned 

Present  S t a t u s  of  Pra i r ie  V e g e t a t i o n  

D e t a i l e d  d e s c r i p t i o n  of p r a i r i e  s p e c i e s  i n  each  u n i t  is n o t  p o s s i b l e  

here;  however, a g e n e r a l  d e s c r i p t i o n  i s  provided  from o u r  c u r s o r y  e x a s i n a t i o n  

o'f a l l  u n i t s .  Bluestem p r a i r i e  v e g e t a t i o n  predominates  in u n i t s  1, 2 ,  7 ,  8 ,  

and e a s t e r n  p o r t i o n s  of 4 ,  5 ,  and 6 w i t h  o c c a s i o n a l  p a t c h e s  of  smooth brome 

(Bromus ine rmis )  and o t h e r  i n t r o d u c e d  s p e c i e s  i n  r e s p o n s e  t o  o l d  road  beds ,  

Cons t ruc t ion ,  and o t h e r  s o i l  d i s t u r b a n c e .  It approximates  t h e  o r i g i n a l  

p r a i r i e  excep t  f o r  t h e  p r e s e n t  abundance of woody p l a n t s  such  as Buckbrush,  

Smooth sumac (Rhus g l a b r a )  , LJild b l a c k  c u r r a n t  (Ribes  americanum) , Chokecherry 

(Prunus v i r g i n i a n a ) ,  h e r i c a n  plum (Prunus amer i cana ) ,  Western sand c h e r r y  

( P r u n u s  b e s s e y i )  , Hackberry ( C e l t i s  o c c i d e n t a l i s )  , Grey dogwood (Cornus 

racemosa), Green a s h  ( F r a x i n u s  p e n n s y l v a n i c a ) ,  B u r  oak ,  E l m ,  and o t h e r s .  

These woody p l a n t s  would c o n t i n u e  t o  sp read  as they  have d u r i n g  t h e  p a s t  70 

years  of  p r o t e c t i o n  from f i r e ,  e s p e c i a l l y  i n  t h e  v i c i n i t y  of Lake Hi,awatha 

and Winnewissa F a l l s .  N a t i v e  s p e c i e s  are  w e l l  r e p r e s e n t e d  on t h e  q u a r t z i t e  

outcrops where extreme c o n d i t i o n s  of m o i s t u r e  and t empera tu re  are i n  f o r c e .  
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Introduced pasture species predominate in units 4 ,  5, and 6 and in portions 

of 3 and 9. Species such as Smooth brome, Kentucky blue grass (+ pratensis) , 

White and Yellow sweetclover (Melilotus alba and M. officinalis), Quackgrass 

(Agropyron repens), Canada thistle (Cirsium arvense), and Bed clover 

(Trifolium pratense) are common. Native species are interspersed; occasionally 

dense patches of Wild strawberries (Fragaria virginiana), Prairie phlox, 

Prairie rose, Smooth aster, and other prairie species are found; usually 

more scattered individuals of these and other species prevail. The dominant 

tall prairie grasses are very sparse. Annual weeds and sour dock (Rumex 

crispus) are abundant only where the sod has been recently disturbed along 

recently constructed sewer lines and the old railroad right-of-way. Seedling 

establishment of native prairie grasses along the sewer line was fair to 

- 

I excellent on the east side of the entrance road, and very poor on the west side. 

In general the status of the native prairie vegetation is good to excel- 

lent. There are abundant species of tall grasses and forbs in vigorous con- 

dition of flowering and seed production. It is an excellent basis f o r  main- 

tenance of the area in accord with the objectives of the monument. There is 

no question but that the prairie has benefitted from recent burning. 

' V. Analysis of Management and Recommendations 

Management of the vegetation must take into consideration the tendency 
$ 

for woody plants to spread and increase in size and for aggressive weeds such 

a8 Canada thistle t o  expand in areas of former soil disturbance. The main- 
1 
k 
{ 

4 tenance program presently underway does this and is compatible with the 
8 
y 
a 
t, 

objectives of the monument to encourage the original Bluestem Prairie vegetation. 

Prescribed burning is an effective means to reduce the vigor and gradually 

control the spread of woody plants in this climatic region; however, it alone 

\ 
h 

% 

c. 

is not effective in handling many of the weeds. Fire, although a natural 
i 

4 

, 
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force, is a severe disturbance to which most prairie grasses and forbs are 

adapted. 

of burning during the dormant season. 

tation, however, fire accomplishes little permanent change because weeds can 

flourish following the fire unless restricted by competition from the better 

adapted prairie species. 

gressive weeds will invade vigorous prairie sod, and in contrast, it is 

Their growth and seed production are often enhanced by the effects 

Without prairie species in the vege- 

It is doubtful that Canada thistle and other ag- 

s; 
4 doubtful that prairie species will completely replace Canada thistle, Smooth 
$- 
)* 

:. 5 )  
@ 

brome,Quackgrass, Kentucky bluegrass, and other pasture perennials where 

they are well established, at least In the next two or three decades. Main- 

tenance which enhances the Bluestem Prairie species in the long run should 

be the preferred approach. 

thistle can be a recurring event in response to weather patterns which en- 

courage more vigorous growth in some years. 

tain an apperance of original prairie is not lost while controlling unwanted 

species. A slow but sure return of the native prairie species is anticipated 

similar to the process of the past century of use. If the prairie was as 

closely grazed and trampled as is suggested in Catlin's 1836 sketch, it has, 

indeed, done well largely on its own. 

[ 
Mowing of sweetclover patches and spraying of 

The overall objective to main- 

Maintenance recommendations include: 

1. 

2. 

Continue present maintenance program in general. 

Establish a prescribed burning program to burn each unit once 

in four or five years except f o r  those units where woody plants 

are abundant. These should be burned twice in consecutive years 

during the same time interval. Time of burning should be approxi- 

mately first week of May. 
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3 .  Spot  s p r a y i n g  of Canada t h i s t l e  i n  t h e  r o s e t t e  s t a g e  w i t h  2,4-D, 

Banvel o r  o t h e r  l o c a l l y  p r e s c r i b e d  chemica ls  is  recommended. I f  

p a t c h e s  e s c a p e  s p r i n g  t r e a t m e n t ,  t h e y  can be  mowed i n  midsummer 

t o  r educe  seed  p r o d u c t i o n  and sprayed  d u r i n g  t h e  e a r l y  f a l l  when 

regrowth  o c c u r s .  Spraying  w i l l  b e  r e q u i r e d  f o r  many y e a r s  t o  

accompl ish  comple te  c o n t r o l .  

4. Mowing of sweet c l o v e r  p a t c h e s  i n  u n i t s  4 ,  5 ,  and 6 ,  e s p e c i a l l y  

d u r i n g  w e t  y e a r s ,  i s  sugges t ed .  Mowing and spo t - sp ray ing  of  

broadleaved  weeds i s  sugges t ed  i n  r e c e n t l y  p l a n t e d  areas of d i s -  

t u r b a n c e  such  as t h e  sewer l i n e  and t h e  abandoned r a i l r o a d  r i g h t -  

of-way. Because t h e s e  are  r a t h e r  narrow s t r i p s  i t  is expec ted  

t h a t  p r a i r i e  s p e c i e s  w i l l  f i l l  i n  d u r i n g  t h e  n e x t  few y e a r s ,  

5 .  Because of  t h e  s c a r c i t y  of n a t i v e  p r a i r i e  g r a s s e s  i n  u n i t s  4 ,  5 ,  

and 6 i t  would b e  d e s i r a b l e  t o  p r o v i d e  seed  of t h e  f o l l o w i n g  

s p e c i e s  e i t h e r  as a d r i l l i n g  o r  s c a t t e r i n g  p rocedure  f o l l o w i n g  

bu rn ing :  Big b lues t em,  I n d i a n  g r a s s ,  L i t t l e  b l u e s t e m ,  Canada 

wi ld  r y e  (Elymus c a n a d e n s i s ) ,  S w i t c h g r a s s ,  Green n e e d l e g r a s s  

( S t i p a  v i r i d u l a ) ,  Western wheat g r a s s  (Agropyron s m i t h i i ) ,  and 

o t h e r  n a t i v e  g r a s s e s  and f o r b s  which may become a v a i l a b l e .  Num- 

e r o u s  f o r b s  are  a l r e a d y  abundant  i n  much of t h e  area and would 

con t inue  t o  s p r e a d .  I would n o t  c o n s i d e r  plowing t h e s e  u n i t s  

and s t a r t i n g  a l l  o v e r .  The view from t h e  v i s i t o r  c e n t e r  today 

g i v e s  t h e  appea rance  of o r i g i n a l  p r a i r i e ,  a view which would n o t  

be much changed, f o r  a l l  p r a c t i c a l  pu rposes ,  even  w i t h  t h e  r e t u r n  

of  a l l  o r i g i n a l  p r a i r i e  s p e c i e s  t o  t h e  a r e a .  



. .  

6 .  

7 .  

8. 

9. 

8 

Transplanting of certain prairie species of significant Inter- 

pretive interest should be considered. Tipsin would be an 

especially good example which was not observed along the Circle 

Trail which certainly should be. A cultivated display of prairie 

species would be less desirable than continuing the excellent 

procedure of moveable signs along the trail. There is enough 

'flextbility i n  the positioning of the trail that transplanting 

of species can be done several years in advance of swinging the 

trail by them. Transplanting can be done with best success 

during early spring and late fall when the ground is not frozen 

and the plants are dormant. 

Continue to encourage identification and study of the native 

plants and animals of the monument. 

Retain the characteristic trees and understory in the vicinity 

of Lake Hiawatha and Winnewissa Falls, but gradually stabilize a 

forest-prairie edge with the use of fire to expose more of the 

quartzite outcrop as is visible in the earliest photographs. 

Establish photo stations at various critical points taken annually 

to help in making decisions on management by comparison with 

earlier photographs. Trends which develop contrary to manage- 

ment objectives can be more easily observed, and continuity can 

be strengthened as supervisory staff changes occur. 

Additional information is needed to develop a comprehensive management 

program. Information on the extent of tree growth in earlier days can provide 

a better definition of the forest-prairie boundary which should be maintained. 

Tree-ring studies of cross-sections of dead material and corings of living 
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trees would p r o v i d e  t h e  b e s t  i n f o r m a t i o n  s i n c e  photographs  and s k e t c h e s  are 

not complete .  F i r e  scars might b e  found which are d a t e a b l e  t o  show e x t e n t  

and s e v e r i t y  of ear l ier  f i r e s .  

Photographs made a n n u a l l y  a t  d e s i g n a t e d  s t a t i o n s  would p rov ide  ev idence  

i n  suppor t  of t h e  management program o r  r e v e a l  t r e n d s  which may be  unfav- 

o r a b l e .  M o d i f i c a t i o n s  on p r e s c r i b e d  bu rn ing  i n t e r v a l s ,  f o r  example,  may be  

needed a f t e r  t h e  f i r s t  decade  of t h i s  program. I n c r e a s e  i n  c e r t a i n  sh rub  

species might  occur  d e s p i t e  e a r l y  s u c c e s s  w i t h  t h e  u s e  of  f i r e .  Documentation 

of t h e  a c t u a l  main tenance  a c t i v i t y  would b e  e s s e n t i a l  t o  e v a l u a t e  changes  a6 

revea led  by photographs .  
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Herbe r t  Hoover N a t i o n a l  H i s t o r i c a l  S i t e  

1. 

H i s t o r i c a l  S e t t i n g  

The H e r b e r t  Hoover N a t i o n a l  H i s t o r i c  S i t e  w a s  e s t a b l i s h e d  on August 1 2 ,  

1965, memor ia l iz ing  a p e r i o d  i n  h i s t o r y  between 1874 and 1884 d u r i n g  t h e  boy- 

hood days of Herbert .  Hoover. "His l i f e  a t  West Branch, Hoover r e c a l l e d ,  w a s  

' f i l l e d  w i t h  a d v e n t u r e  and g r e a t  u n d e r t a k i n g s ,  w i t h  p a r t i c i p a t i o n  i n  good and 

comforting th ings" '  a l o n g  t h e  Wapsinonoc Creek (1). 

West Branch h i s  boyhood home and many of t h e  f a m i l i a r  b u i l d i n g s  of t h a t  

period have been r e s t o r e d .  

On t h e  south edge of 

Although t h e  p r a i r i e  w a s  e s t a b l i s h e d  as a main tenance  f e a t u r e  r a t h e r  

than a c h a r a c t e r i s t i c  o f  t h e  immedia t e  l andscape  d u r i n g  t h e  boyhood days  of 

Herbert Hoover, i t  shou ld  serve a d d i t i o n a l l y  i n  i n t e r p r e t a c i o n  of t h e  g e n e r a l  

environment i n  which he adven tu red .  

Natural  H i s to ry  

Although i t  i s  p robab le  t h a t  Bluestem P r a i r i e  once occupied  t h e  s i t e  

before West Branch w a s  e s t a b l i s h e d ,  i t  i s  l i k e w i s e  p robab le  t h a t  t h e  p r a i r i e  

had been t ransformed i n t o  fa rmland b e f o r e  t h e  boyhood days  of Herbe r t  Hoover. 

Whether o r  no t  small remnants  o f  p r a i r i e  existed a l o n g  t h e  Wapsinonoc d u r i n g  
- 

the 10 years of h i s  l i f e  t h e r e i s  d e b a t a b l e .  

must have p e r s i s t e d  such  as goldenrod  (So l idago  s p p . ) ,  s lough g r a s s  ( S p a r t i n a  

pectiaata), cup p l a n t  (S i lph ium p e r f o l i a t u m ) ,  and o t h e r s .  

The chances  are a few species 

The Bluestem P r a i r i e ,  a dense  v e g e t a t i o n  of t a l l  g r a s s e s  and f o r b s  OC- 

casionally t o  10 f e e t  h i g h ,  once predominated i n  t h i s  r e g i o n  ( 2 ) .  

(Andropogon g e r a r d i )  , L i t t l e  b lues t em (Andropogon s c o p a r i u s )  , Swi tchgras s  

(Panicum virgatum) , and I n d i a n  g r a s s  (Sorghastrum nu tans )  a re  dominants  w i t h  

other components c o n s i s t i n g  of Leadp lan t  (Amorpha c a n e s c e n s ) ,  Pussy toes  

h t e n n a r i a  n e g l e c t a ) ,  L i t t l e  w h i t e  as ter  (As te r  e r i c o i d e s ) ,  Smooth a s t e r  

(Aster l a e v l s ) ,  False i n d i g o  ( B a p t e s i a  l e u c a n t h a )  and 2. l eucophaea)  , Side-  

Big  b lues t em 
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oats grama (Boutelous c u r t i p e n d u l a ) ,  Daisy f l e a b a n e  ( E r i g e r o n  s t r i g o s u s ) ,  

Bedstraw (Galium s p . ) ,  B i g t o o t h  sun f lower  ( H e l i a n t h u s  g r o s s e s e r r a t u s ) ,  J u n e  

grass  (Koe le r i a  c r i s t a t a ) ,  B l a z i n g  star ( L i a t r i s  a s p e r a ,  L .  p u n c t a t a )  , 

Scr ibne r ' s  p a n i c  g r a s s  (Panicum s c r i b n e r i a n u m ) ,  Pra i r ie  phlox (Phlox p i l o s a ) ,  

S i l v e r l e a f  s c u r f p e a  ( P s o r a l e a  a r g o p h y l l a ) ,  Longheaded cone f lower ,  ( R a t i b i d a  

columnifera) ,  Yellow coneflower ( R a t i b i d a  p i n n a t a ) ,  P r a i r i e  r o s e  (Rosa 

arkansana) Compass p l a n t  (Si lphium l a c i n i a t u m )  , Goldenrod (So l idago  a l t iss ima 

- 

and 2. m i s s o u r i e n s i s ) ,  S t i f f  goldenrod (So l idago  r i g i d a ) ,  Pra i r ie  dropseed 

(Sporobolus h e t e r a l e p i s ,  and Porcup ine  g r a s s  ( S t i p a  s p a r t e a ) .  

Trees of any k ind  probably d i d  n o t  p e r s i s t  on t h i s  s i t e  u n t i l  p l a n t e d  

by the e a r l y  r e s i d e n t s .  Once t h e  p r a i r i e  f i r e s  were r e s t r i c t e d ,  trees such  

as willow ( S a l i x  spp .  ) and cottonwood (Populus  d e l t o i d e s )  p robab ly  e s t a b l i s h e d  

na tu ra l ly  a long  t h e  c r e e k .  

Management H i s t o r y  

For  ease of management, t h e  l a r g e  b l o c k  of  c u l t i v a t e d  l a n d  c o n s i s t i n g  

of about 76 acres t o  t h e  s o u t h  and w e s t  of t h e  b u i l d i n g s  and g r a v e  s i t e  w a s  

seeded to  na t ive  p r a i r i e  g r a s s e s  i n  s p r i n g  1971.  

Big bluestem, S w i t c h g r a s s ,  I n d i a n  g r a s s ,  L i t t l e  b lues t em,  and s i d e - o a t s  grama 

on 65 a c r e s  of  h i g h e r  ground and j u s t  t h e  f i r s t  t h r e e  on t h e  w e t t e r  areas. 

NO p r a i r i e  f o r b s  were a v a i l a b l e  f o r  p l a n t i n g .  E x t e n s i v e  a n n u a l  weed growth 

occurred du r ing  t h e  f i r s t  growing s e a s o n ,  so  much s o  t h a t  i n  t h e  n o r t h w e s t  

corner the  p r a i r i e  e s t a b l i s h m e n t  w a s  u n s u c c e s s f u l  d e s p i t e  mowing i n  midsummer 

of  rank pigweed and o t h e r  broad l eaved  p l a n t s .  The e n t i r e  p l a n t i n g  w a s  

m e d  i n  midsummer of 1 9 7 1  and burned i n  s p r i n g  o f  1 9 7 2  t o  remove t h e  accu- 

m h c i o n  of f irst  year growth. No b u r n i n g  h a s  been done s i n c e  1 9 7 2 .  Mowing 

of f i r e  l anes  on t h e  p e r i p h e r y ,  mowing a l o n g  t h e  east edge ,  and mowing t h e  

Dortheastern o n e - f i f t h  of t h e  p r a i r i e  f o r  p a r k i n g  and o t h e r  needs were done 

The m i x t u r e  c o n s i s t e d  of 
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i n  1974. Trees were p l a n t e d  immediately s o u t h  of t h e  g rave  s i t e  accompanied 

by c lose  mowing of t h e  g r a s s  cove r .  

S ta tus  of t h e  Prair ie  P l a n t i n g  

An e x c e l l e n t  e s t a b l i s h m e n t  of p r a i r i e  g r a s s e s  h a s  occur red  from t h e  

grave s i t e  sou th .  P a t c h e s  of  annua l  weeds occur  i n  d r a i n a g e  ways i n  t h r e e  

or f o u r  a r e a s  c o n s i s t i n g  of  Smartweed (Polygonum pensylvanicum) and g i a n t  

ragweed (Ambrosia t r i f i d a )  and a few s m a l l  p a t c h e s  of Canada t h i s t l e  (Cirsium 

arvense) a r e  found a l o n g  t h e  s o u t h  f ence .  E x t e n s i v e  weedy cover  e x t e n d s  

eastward down t h e  d r a i n a g e  from t h e  farm on t h e  w e s t e r n  boundary t o  t h e  

lover ground northward.  The p ra i r i e  i n  t h e  no r thwes t  o n e - f i f t h  of  t h e  s i t e ,  

w i t h  t h e  excep t ion  of t h e  extreme c o r n e r ,  i s  more open ,  pe rhaps  more 

d i s t u r b e d  from mowing, and i s  r a t h e r  w e e d y .  The c o m p e t i t i o n  from p r a i r i e  

grasses  a lone  a p p a r e n t l y  i s  unable  t o  r e s t r i c t  t h e  abundance of  many a n n u a l ,  

biennial, and p e r e n n i a l  b roadleaved  s p e c i e s .  I n  t h e  ex t reme nor thwes t  c o r n e r  

no su rv iva l  of p r a i r i e  s p e c i e s  i s  e v i d e n t .  

Cursory o b s e r v a t i o n  i n d i c a t e s  t h a t  t h e  p l a n t e d  p r a i r i e  g r a s s e s  are 

m i n t a i n i n g  dominance on s l o p e s  where s o i l  h a s  been l o s t  t o  e r o s i o n  w h i l e  

the veedy s p e c i e s  dominate  on s i tes  of s i l t  accumula t ion  a l o n g  d r a i n a g e  ways. 

Organic d e b r i s  from p a s t  growing s e a s o n s  i s  accumula t ing  i n  much of t h e  

p r a i r i e  p l an t ing .  

creased accumulation (3) .  

Decreased v i g o r  of p r a i r i e  p l a n c s  would occur  w i t h  i n -  

&lysis of Management of P r a i r i e  P l a n t i n g  

I t  is s u r p r i s i n g  t h a t  more woody p l a n t  s p e c i e s  have n o t  e s t a b l i s h e d  i n  

areas where p r a i r i e  g r a s s e s  f a i l e d  t o  dominate .  Mowing o r  bu rn ing  a t  i n t e r -  

vals of t h ree  t o  f c u r  y e a r s  may be  n e c e s s a r y  i f  woody i n v a s i o n  o c c u r s  o r  h a s  

h a  overlooked i n  t h i s  b r i e f  s u r v e y .  The o v e r r i d i n g  problem, however, i s  
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one of ma in ta in ing  a v i g o r o u s  enough mix tu re  of p r a i r i e  s p e c i e s  t o  keep o u t  

the p r e s e n t l y  abundant  herbaceous  weeds.  Spraying  a n n u a l l y  w i t h  2,4-D and 

r e l a t ed  compounds might be  e f f e c t i v e ,  y e t  u n n e c e s s a r i l y  e x p e n s i v e  i f ,  i n s t e a d ,  

a d d i t i o n a l  p r a i r i e  s p e c i e s  can  b e  e s t a b l i s h e d  t o  i n c r e a s e  t h e  c o m p e t i t i v e  

mixture.  How does one e s t a b l i s h  p r a i r i e  f o r b s  among w e l l  e s t a b l i s h e d  g r a s s e s ?  

. . . while  c o n t r o l l i n g  o t h e r  broad-leaved p l a n t s ?  . , . on d i f f e r e n t  s o i l s ?  

. . . and i n  what d e n s i r i e s ?  Answers t o  t h e s e  q u e s t i o n s  a r e  needed b e f o r e  

one can a d v i s e  adequa te ly  on long  term management. 

I n  t h e  meantime, t h e  f o l l o w i n g  management recommendations are  g i v e n :  

1. Spot s p r a y i n g  of  Canada t h i s t l e  w i t h  2,4-D o r  Banvel shou ld  be  

done i n  t h e  l a t e  s p r i n g  d u r i n g  t h e  r o s e t t e  s t a g e  of t h e  p l a n t .  

escape s p r i n g  t r e a t m e n t ,  t h e y  c a n  b e  mowed i n  midsummer t o  r e d u c e  seed pro- 

duct ion and sprayed d u r i n g  t h e  e a r l y  f a l l  when regrowth  o c c u r s .  

will be requi red  f o r  many y e a r s  t o  accompl ish  comple te  c o n t r o l .  

I f  p a t c h e s  

Spray ing  

2.  Mowing o r  s p r a y i n g  o f  dense  s t a n d s  of g i a n t  ragweed by midsummer i s  

necessary t o  reduce  seed  p r o d u c t i o n  and shad ing  of p r a i r i e  s e e d l i n g s  ir: t h e  

understory.  Dense p a t c h e s  of smartweed could  b e  s i m i l a r l y  t r e a t e d .  

3 .  If burn ing  i s  n o t  f e a s i b l e  due  t o  t h e  p rox imi ty  t o  West Branch and 

In t e r s t a t e -80 ,  t h e  p r a i r i e  shou ld  be  mowed i n  e a r l y  f a l l  one y e a r  i n  f o u r ,  

and the hay removed. 

4 .  Re-es tab l i sh  t h e  no r thwes t  c o r n e r  t o  p a s t u r e  o r  p r a i r i e  s p e c i e s  com- 

pa t ib l e  w i t h  t h e  rest  of t h e  s i t e .  

Resul ts  of a s tudy  funded by t h e  N a t i o n a l  Park  S e r v i c e  on e s t a b l i s h m e n t  

of p r a i r i e  f o r b s  a t  t h i s  s i t e  will b e  a v a i l a b l e  December 1 9 7 7  f o r  f u r r h e r  

recommendations. 
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E f f i g y  Mounds N a t i o n a l  Monument 

His tory 

The E f f i g y  Mounds N a t i o n a l  Monument w a s  e s t a b l i s h e d  October 25, 1949 t o  

preserve t h e  e a r t h  mounds found i n  n o r t h e a s t e r n  Iowa i n  t h e  n a t u r a l  s e t t i n g  

(1). I t  c o n s i s t s  of  1467.5 acres i n  a Nor th  and South  u n i t  s e p a r a t e d  by 

Highway 76 and a de tached  u n i t ,  Sny-Magill ,  e l e v e n  miles  t o  t h e  s o u t h .  

Natural H i s t o r y  of Area 

T h e  o r i g i n a l  v e g e t a t i o n  of  t h e  E f f i g y  Mounds a r e a ,  i n c l u d i n g  t h e  t i m e  

during which t h e  mound b u i l d i n g  o c c u r r e d ,  was Maple-Basswood F o r e s t  w i t h  

scat tered openings  of  B lues t em-Pra i r i e  on t h e  extreme s o u t h  f a c i n g  h i l l s i d e s  

and rocky b l u f f s .  D e s p i t e  e a r l y  c l e a r i n g  of t h e  more l e v e l  upland s i tes  f o r  

farming and a complete  removal of t h e  f o r e s t  f o r  lumber about  t h e  t u r n  of t h e  

centory, t h e  l e v e l  openings  are r a p i d l y  r e t u r n i n g  t o  trees and most of t h e  

sloping ground h a s  r e t u r n e d  t o  d e n s e  f o r e s t  c o v e r .  P r a i r i e  p a t c h e s  s t i l l  

remain on t h e  p o i n t s  and severe s o u t h  f a c i n g  s l o p e s ,  w i t h  s c a t t e r e d  Chinkapin  

oak (Quercus muhlenberg i i )  and abundant  E a s t e r n  red-cedar  ( J u n i p e r u s  

virginiana) e s t a b l i s h e d  a s  o l d ,  of  t e n  g n a r l e d ,  trees a l o n g  t h e  b l u f f  e d g e s .  

The Maple-Basswood F o r e s t  i s  dominated by Sugar maple (Acer saccharum) 

a d  Basswood ( T i l i a  americana)  w i t h  numerous o t h e r  s t r o n g  components i n c l u d i n g  

h x e l d e r  (Acer negundo),  B i t t e r n u t  h i c k o r y  (Carya c o r d i f o r m i s ) ,  Ash ( F r a x i n u s  

pnnsylvanica)  , Ironwood (Ost rya  v l r g i n i a n a )  , Bur onk (Quercus macrocarpa)  , 

Zed oak (Quercus r u b r a ) ,  American e l m  (Ulmus a m e r i c a n a ) ,  and S l i p p e r y  e l m  

( L h s  -- rubra)  ( 2 ) .  Black maple (Acer __ - nigrum) i s  abundant ,  bu t  i t  i s  o f t e n  

f x l u d e d  a s  a v a r i e t y  w i t h i n  t h e  d e s c r i p L i o n  of Sugar m a p l e .  Three  a d d i t i o n a l  

species a r e  important  dominants i n  o u r  f o r e s t s ,  White oak (Quercus  a l b a ) ,  

Shagbark hickory (Carya o v a t a )  and White a s h  ( F r a x i n u s  americana) pe rhaps  

k a u s e  of t he  impact of logging  s o  r e c e n t l y .  
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F i r e s  seldom o c c u r r e d  w i t h  f o r c e  enough t o  damage t h e  f o r e s t ;  however,  

i t  e a s i l y  swept up t h e  p r a i r i e  openings  a l o n g  t h e  sou th - fac ing  s l o p e s  and 

consumed t rees  on t h e  r i d g e s .  F i r e  scars  a re  e v i d e n t  on many of  t h e  o l d  

t r ees  i n  t h e  p a r k ,  e s p e c i a l l y  a d j a c e n t  t o  t h e  p r a i r i e  openings  and on t h e  

b l u f f s ,  

The Blues tem-Pra i r ie  dominants  c o n s i s t  of Big b lues tem (Andropogon 

g e r a r d i ) ,  L i t t l e  b lues tem (Andropogon s c o p a r i u s ) ,  Swi t chgras s  (Panicum 

virgaturn), and I n d i a n  g r a s s  (Sorghastrum n u t a n s ) .  Other  components i n c l u d e  . . 

Leadplant (Amorpha c a n e s c e n s ) ,  P u s s y t o e s  (Antennar ia  n e g l e c t a ) ,  L i t t l e  w h i t e  

a s t e r  (Aster e r i c o i d e s ) ,  F a l s e  i n d i g o  ( B a p t i s i a  l e u c a n t h a  and B .  l eucophaea)  , 

Side-oats grama (Bouteloua c u r t i p e n d u l a ) ,  Daisy f l e a b a n e  ( E r i g e r o n  s t r i g o s u s ) ,  

Bedstraw (Galium t i n c t o r u m ) ,  Big t o o t h  sunf lower  ( H e l i a n t h u s  g r o s s e s e r r a t u s ) ,  

June grass ( K o e l e r i a  c r i s t a t a ) ,  B laz ing  s tar  ( L i a t r i s  a s p e r a ,  L. p u n c t a t a ,  

and t. s c a r r i o s a ) ,  S c r i b n e r ' s  p a n i c  g r a s s  (Panicum scr ibnerianu;) ,  P r a i r i e  

phlox (Phlox p i l o s a )  , S i l v e r l e a f  s c u r f  pea ( P s o r a l e a  a r g o p h y l l a )  , Long headed 

Coneflower ( R a t i b i d a  c o l u m n i f e r a ) ,  Y e l l o w  conef lower  ( R a t i b i d a  p i n n a t a ) ,  

R a i r i e  rose (Rosa a r k a n s a n a ) ,  Compass p l a n t  (S i lph ium l a c i n i a t u m ) ,  Goldenrod 

(Solidago a l t i s s i m a  and S. m i s s o u r i e n s i s )  , S t i f f  go ldenrod  (Sol idago  r i g i d a )  , 

Prairie dropseed (Sporobolus  h e t e r o l e p i s )  , and Porcupine  g r a s s  ( S t i p a  

spar tea)  . 
hnagernent His tory  of Park  

~ - -  

- - 

- 

The l e v e l  up lands  i n  b o t h  t h e  North and South  u n i t s  were farmed u n t i l  

tk 1940 ' s  then allowed t o  r e v e g e t a t e  on t h e i r  own. P o r t i o n s  were grazed  

=wed; however, no a t t e m p t  i s  be ing  made t o  keep t h e s e  areas open a t  t h e  

Present time. 

19N 13). 

WJr'* Gas es t ab l - i shed .  

I t  i s  probable  t h a t  t h e  whole area was c u t  f o r  t imber  by 

A d d i t i o n a l  s e l e c t i v e  c u t t i n g  probably  occurred  a g a i n  b e f o r e  t h e  

The u s e  of  f i r e  has no t  been p a r t  of t h e  management 
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Status of P r a i r i e  Areas 

The l e v e l  up lands  t h a t  were once c u l t i v a t e d  are now a m i x t u r e  of o r i g i n a l  

p r a i r i e  s p e c i e s ,  i n t r o d u c e d  p a s t u r e  s p e c i e s ,  woody p l a n t s  of t h e  f o r e s t - p r a i r i e  

edge and s c a t t e r e d  t rees  of t h e  f o r e s t .  The t r e n d  is t o  r a p i d l y  c l o s e - i n  

w i t h  woody species  as  h a s  o c c u r r e d  i n  t h e  fo rmer ly  g razed  opening nea r  t h e  

marching b e a r s  mounds i n  t h e  Sou th  u n i t .  Within a n o t h e r  20 y e a r s  t h e  c l o s i n g -  

in  would be  complete i n  the Sou th  u n i t .  The open ings  i n  t h e  North u n i t  a r e  

not c los ing  i n  as r a p i d l y ;  however, w i t h i n  20 y e a r s  t h e r e  w i l l  be  few areas 

without numerous s m a l l  trees o r  d e n s e  s h r u b s .  Another 50 t o  100 

Years would need t o  p a s s  b e f o r e  Sugar maple and Basswood dominance cou ld  be 

expected. Areas i n  t h e  North u n i t  a l o n g  some of t h e  t ra i l s  are i n d i c a t i v e  of 

recent f o r e s t  cover  w i t h  t h e  canopy dominated by Aspen (Populus g r a n d i d e n t a t a  - 

sad -. P.  t remuloides)  young E l m ,  even Sumac (Rhus g l a b r a  and z. t y p h i n a )  and 

Hawthorn (Crataegus s p p . ) .  

The p r a i r i e  open ings  which ex i s t  a l o n g  t h e  b l u f f s  and extreme s l o p e s  c o n t a i n  

Indian g r a s s ,  L i t t l e  b lues t em,  Goldenrods , Bush c l o v e r  (Lespedeza c a p i t a t a )  , 

Tick t r e f o i l  Desmodium s p p . ) ,  Wild S t r awber ry  ( F r a g a r i a  v i r g i n i a n a ) ,  F a l s e  

boneset (Kuhnia e u p a t o k i d d ,  Wild bergamot (Monarda f i s t u l o s a ) ,  White as te r  

(Aster s p . ) ,  Rough b l a z i n g  s tar  ( L i a t r i s  a s p e r )  , Yellow cone f lower ,  Big b l u e s t e m ,  

Porcupine g r a s s ,  Lead p l a n t ,  Thimble weed (Anemone c y l i n d r i c a ) ,  Flowering s p u r g e  

(Euphorbia c o r a l l a t a )  , S i d e  o a t s  grama, Canada b l u e  g r a s s  (% compressa) , 

Purple p r a i r i e  c l o v e r ,  T ickseed  (Coreops i s  p a l m a t a ) ,  B a s t a r d  toad  f l a x  (Comandra 

uabe l l a t a ) ,  Prairie dropseed (Sporobolus  h e t e r o l e p i s ) ,  T a l l  dropseed (Sporobolus  

asper) ,  P r a i r i e  r o s e ,  Puccoon (Lithospermum c a n e s c e n s ) ,  P u s s y t o e s  (An tenna r i a  

p b n t a g l n i f o l i a )  and woody s h r u b s  such  as Ninebark (Physacarpus o p u i i f  o l i u s )  , 

Service berry (Amelanchier a r b o r e a ) ,  Smooth sumac and o f t e n  s p r o u t s  of t h e  

fo re s t  t r e e s  i n  a d d i t i o n  t o  t h e  e v e r  p r e s e n t  E a s t e r n  r ed -ceda r .  Most of t h e  
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points are t o o  small t o  i n c l u d e  more t h a n  20 or s o  p r a i r i e  species from t h e  

l i s t ;  o f t e n  human a c t i v i t y  and n a t u r a l  e r o s i o n  have damaged the p r e c a r i o u s l y  

t h i n  layers of s o i l  t h a t  are p r e s e n t .  Where woven w i r e  f e n c i n g  p r e v e n t s  

human access  t o  t h e s e  p r a i r i e  remnants  t h e r e  is  r e l a t i v e l y  v i g o r o u s  growth; 

however, t h e  f a r t h e s t  p o i n t  (Hanging Rock) h a s  had enough human t r ampl ing  

to remove many s q u a r e  f e e t  of p r a i r i e .  

Analysis  of Management 

. 

The management which i s  used shou ld  be  determined by t h e  l o n g  term 

object ives  of E f f i g y  Mounds N a t i o n a l  Monument. 

to be r e t a i n e d  i t  w i l l  be n e c e s s a r y  t o  mow o r  burn o r  do b o t h  t o  c o n v e r t  

t h i s  t o  p r a i r i e  i n s t e a d  of f o r e s t .  I f  t hey  are t o  r e t u r n  t o  f o r e s t  i t  w i l l  

accomplish t h i s  on i t s  own if p r o t e c t e d  from a c c i d e n t a l  w i l d f i r e  d u r i n g  t h e  

next 20 t o  50 y e a r s .  

I f  t h e  l a r g e  open ings  a re  

The p r a i r i e  openings a l o n g  t h e  b l u f f s  must r e c e i v e  more p r o t e c t i o n  i f  

they  a r e  t o  s u r v i v e .  C l e a r i n g  of shrubby growth no t  o n l y  p r o v i d e s  a s c e n i c  

Vlev but removes s e v e r e  c o m p e t i t i o n  which would shade o u t  p r a i r i e  s p e c i e s  if 

allowed t o  grow. Under more n a t u r a l  c o n d i t i o n s  t h i s  would have been kep t  

O F 0  by occas iona l  l i g h t n i n g  o r  human induced f i r e s .  It  i s  recommended t o  

d l o v  f i r e s  t o  burn i f  s t a r t e d  by l i g h t n i n g  

h u t  b y  15.  

$9 endanger t h e  f o r e s t .  

d u r i n g  t h e  e a r l y  s p r i n g  u n t i l  

A t  o t h e r  t i m e s  t hey  should be  e x t i n g u i s h e d  r a t h e r  t h a n  al lowed 

During t h e  e a r l y  s p r i n g  i t  i s  u s u a l l y  very d i f f i c u l t  

00 sus t a in  a f i r e  i n  t h e  f o r e s t ;  t h e r e f o r e ,  t h e  p r a i r i e  open ings  would burn 

rod that's about a l l .  

An i n t e r p r e t i v e  program i n c l u d i n g  more of t h e  p r a i r i e  p l a n t s  would be 

desirable  t o  c o i n c i d e  w i t h  t h e  v e r y  e x c e l l e n t  marker s i g n s  and i n f o r m a t i o n  

ma forest s p e c i e s  and e a r t h  mounds. 
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Homestead National 

etting 

Monument 

Establishment of the Homestead National Monument was authorized by 

Congress in 1936 following several years of local activity to get the Daniel 

Freeman land so designated (1). 

ment land" were made available to Daniel Freeman soon after filing on 

The 160 acres of "unappropriated Govern- 

January 1, 1863 with his promise to live on the land and cultivate it f o r  

five years before becoming full owner. 

the northwest containing the brick school house,haverecently been added to 

the monument. 

Satural History 

The two acres, one quarter mile to 

The site of Daniel Freeman's homestead was part of  "this great area of 

vaving grasses, bedecked with wonderful flowers:' which was called prairie 

by the early settlers (2). Here was the center of a vast grassland turning 

drier to the west and wetter to the east extending hundreds of miles in all 

directions. Along rivers and streams hardwood forests were able to survive 

in their abundance of ground water and slight protection from prairie fires. 

Hhis is what Daniel Freeman found in all probability because the land survey 

in 1857 reported approximately one-third of the area in timber ( 3 ) .  

Thrt timber is still present in roughly the same boundary along Cub Creek 

Qtcupying approximately one-third of the 160 acres. 

The prairie vegetation was undoubtedly typical Bluestem prairie, a 

8mse vegetation of tall grasses and many forbs ( 4 ) .  

p a r d i ) ,  Little bluestem (Andropogon scoparius), Switchgrass (Panicum 

rlt@tum), and Indian grass (Sorghastrum nutans) are dominants with other 

CKqmnents consisting of Leadplant (Amorpha canescens), Pussytoes (Antennaria 

Big bluestem (Andropogon 

___- 
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neglecta) ,  L i t t l e  w h i t e  as te r  (As te r  e r i c o i d e s ) ,  F a l s e  i n d i g o  ( B a p t i s i a  

leucantha and - B .  l e u c o p h a e a ) ,  S i d e - o a t s  grama (Bouteloua c u r t i p e n d u l a ,  D a i s y  

f leabane (Er ige ron  s t r i g o s u s ) ,  Bedstraw (Galium t i n c t o r u m ) ,  Big t o o t h  

sunflower (He l i an thus  g r o s s e s e r r a t u s )  , June  g r a s s  ( K o e l e r i a  c r i s t a t a )  , 

Blazing s t a r  ( L i a t r i s  a s p e r a ,  L. p u n c t a t a ,  and L. s c a r r i o s a ) ,  S c r i b n e r ' s  

panic grass (Panicum s c r i b n e r i a n u m ) ,  P r a i r i e  phlox (Phlox p i l o s a ) ,  S i l v e r -  

leaf s cu r fpea  ( P s o r a l e a  a r g o p h y l l a ) ,  Long headed coneflower ( R a t i b i d a  

columnifera),  Yellow coneflower ( R a t i b i d a  p i n n a t a ) ,  Pra i r ie  r o s e  (Rosa 

arkansana) , Compass p l a n t  (Si lphium l a c i n i a t u m )  , Goldenrod (So l idago  a l t i s s ima 

and - S.  m i s s o u r i e n s i s ) ,  S t i f f  goldenrod (So l idago  r i g i d a ) ,  P r a i r i e  d ropseed  

(Sporobolus  h e t e r o l e p i s ) ,  and Porcup ine  g r a s s  ( S t i p a  s p a r t e a ) .  Many of t h e  

above spec ie s  were observed i n  t h e  a r e a .  

I t  is  not known what i n t e n s i t y  and t o  what boundary w i t h  t h e  wooded 

stream t h e  cour se  of  c u l t i v a t i o n  took ;  however, i t  i s  known t h a t  most of  t h e  

area was c u l t i v a t e d  u n t i l  t h e  ea r ly  1930's  ( 5 ) .  Rows s t r a i g h t  up and down 

tbe slope and water from a d j a c e n t  l a n d  c r e a t e d  s e v e r e  e r o s i o n  on some por- 

Pfms. 

thc s i l t i n g  t h a t  occu r red  from t h i s  e a r l y  e r o s i o n  p robab ly  has i n c r e a s e d  t h e  ~ 

problem. The l a s t  c u l t i v a t i o n  was i n  1937 a t  which t i m e  i t  w a s  seeded to a 

Although poor d r a i n a g e  h a s  a lways been a problem i n  t h e  f l a t  areas,  

aircure of p ra i r i e  s p e c i e s .  

haagement Hi s to ry  of t h e  Monument 

Very few d e t a i l s  were assembled c o n c e r n i n g  t h e  ear ly  e s t a b l i s h m e n t  of 

Pralrie following t h e  f i r s t  p l a n t i n g s .  

froa t he  1937 p l a n t i n g ,  and some p r a i r i e  sod w a s  brought  i n  t o  u s e  on t h e  

wvf re ly  eroded s p o t s  ( 5 ) .  Correspondence and comments i n  t h e  s u p e r i n t e n d e n t s  

f i l e  a re  i n d i c a t i v e  of a s t e a d y  r e c o v e r y .  

these notes:  

A "good e s t a b l i s h m e n t ' '  w a s  o b t a i n e d  

The f o l l o w i n g  are e x c e r p t s  from 
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1. Cutt ing of p ra i r ie  hay i n  1953 on c o n t r a c t  w i t h  W .  F. Thimm, Beatricc 

y ie lded  3207 b a l e s  a v e r a g i n g  57 pounds p e r  b a l e  f o r  a t o t a l  p r i c e  of 

$567.59. 

Harvest ing of  L i t t l e  b luestem seed i n  1954 from a l l  b u t  t h e  e r o s i v e  5 2 .  

corner y i e l d e d  550 pounds. 

Mowing f o r  hay i n  1955 r a t h e r  t han  s p r a y i n g  t o  c o n t r o l  weeds w a s  done 

about 1 0  acres i n  t h e  southwest  4 0 .  Commenting on management i n  1955 

Agronomist L .  G .  Wolfe s t a t e d  t h a t  s c a t t e r e d  sweet c l o v e r  growing i n  

na t ive  g r a s s  area could develop i n t o  a s e r i o u s  weed problem. 

was sugges t ed ,  b u t  t h e  r e g i o n a l  c h i e f  of o p e r a t i o n s  d i d  no t  s a y  t h a t  

had been done. Commenting on c o n d i t i o n s  i n  1956, Reg iona l  S o i l  Conse 

t i o n i s t  Fred Dick i son  complimented t h e  monument on t h e  r emarkab le  recl  

Of the land i n  r e c e n t  yea r s .  Some weed problems were mentioned,  espec 

t h i s t l e  ( B u l l  t h i s t l e ,  Canada t h i s t l e )  Ragweed, Horse n e t t l e ,  and 

Bindweed. 

Shover s t a t e d  "we  are i n  t h e  p r o c e s s  of s p r a y i n g  t h e  young e l m  and W e e  

in the  prairie u s i n g  a hand s p r a y .  A s  soon as t h i s  i s  compie t ed ,  w e  b 

t r y  t h e  a m i n o t r i a z o l e  . . . [ t o  c o n t r o l ]  Canadian t h i s t l e . ' '  

C u t t i n g  of p r a i r i e  hay w a s  c o n t r a c t e d  i n  1965 f o r  no f e e  which c a l l e d  

mowing t he  e n t i r e  p r a i r i e  excep t  f o r  SE c o r n e r .  R e s t r i c t i o n s  inc luded  

"That a new p a t h  be used each t i m e  a v e h i c l e  e n t e r s  t h e  p r a i r i e  and d e  

from t h e  p r a i r i e .  

o f f  t h e  p r a i r i e  u n t i l  determined d r y  by t h e  s u p e r i n t e n d e n t .  

a l l  hay b e  removed w i t h i n  t e n  days  a f t e r  c u t t i n g . ' '  

3 .  

S p r a y i n  

Responding i n  1957 on weed c o n t r o l ,  S u p e r i n t e n d e n t  R. K .  

4 .  

#6 That i n  t h e  e v e n t  of  r a i n ,  a l l  equipment be 

#a That  

Haying was probably e f f e c t i v e  i n  r e d u c i n g  woody p l a n t  i n v a s i o n  and i n  

c o n t r o l l i n g  weeds. Mowing was done e v e r y  two or  t h r e e  y e a r s  l a t e  i n  t h e  
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season t o  l e t  seeds mature. Except f o r  1965 abou t  t h e  l a s t  t i m e  t h e  whole 

area was mowed for  hay was 1953 ( 5 ) .  

Few photographs vhich document any a s p e c t  of t h e  r e c o v e r y  were s e e n ;  

however, photograph 11106 of  t he  Freeman c a b i n  i n  1948 shows l i t t l e  i n d i c a t i o n  

of woody p l a n t s  i n  the p r a i r i e  view. An ea r l i e r  photograph (81065) i n  1942 

shows p a r t  of t h e  Osage orange fence t o  t h e  s o u t h  w i t h  no woody p l a n t s  i n  t h e  

prairie. However, i t  can be dece iv ing  because  photograph /I1435 of t h e  Osage 

orange f e n c e  wi th  p r a i r i e  rose  I n  the  fo reg round  shows l i t t l e  s i g n  of woody 

plan t  growth i n  1969, y e t  t h e  vhole a r e a  w a s  burned i n  1970 t o  c o n t r o l  woody 

plant i n v a s i o n  and t o  remove the  accumulation of p ra i r i e  " t h a t c h " .  

acres of p r a i r i e  south o f  t he  o l d  highway r o u t e  w e r e  burned a c c o r d i n g  t o  

p l a n  on A p r i l  2 4 ,  1970. Approximately "70-75% of t h e  j u n i p e r  t rees  were 

destroyed" ( 6 ) .  Subsequently,  vigorous s p r o u t i n g  of  o t h e r  woody p l a n t s  i n  

t h e  area occur red  suggest ing one burn i s  no t  v e r y  e f f e c t i v e  a g a i n s t  most of  

the hardwoods. 

The 70 

More r e c e n t  p l an t ings  of p r a i r i e  s p e c i e s  were made i n  t h e  1 0  acres near 

the bridge where Smooth brome (Bromus i n e m i s )  and weeds dominated.  I n  1966 

begfonal S o i l  C o n s e r v a t i o n i s t ,  Fred Dickison s u g g e s t e d  plowing i t  b e f o r e  

planting pra i r ie ;  however, f o r  1967 and 1968 s p e c i a l  u s e  p e r m i t s  were o b t a i n e d  

for  mowing i t  i n s t e a d  t o  c o n t r o l  weeds. 

w i t h  a mix tu re  of p r a i r i e  dominants i n c l u d i n g  Big b l u e s t e m ,  I n d i a n  g r a s s ,  

Switchgrass. 

P l a n t i n g  w a s  accomplished i n  1969 

P o r t i o n s  remained weedy u n t i l  1975 when i t  was dec ided  t o  plow under 

the weeds and r e p l a n t .  



..a 

5 

3. Sta tus  of Prair ie  

The p r a i r i e  can be s e p a r a t e d  i n t o  t h r e e  g e n e r a l  areas: t h e  recent 

planting of abou t  10 acres near t h e  f o o t b r i d g e ,  t h e  remainder  of t h e  l e v e l  

open ground a d j a c e n t  t o  t h e  recent p l a n t i n g  and wooded edge of t h e  c r e e k ,  and 

the s l o p e s  t o  t h e  s o u t h .  

The r e c e n t  p l a n t i n g  shows S w i t c h g r a s s ,  Big bluestem and o t h e r  t a l l  p r a i r i e  

grasses a s  v i g o r o u s  clumps w i t h  s p a c e s  i n  between occupied by P r i c k l y  l e t t u c e  

.-. (Lactuca s c a r i o l a )  , Bedstraw (Galium 2. ) , Common milkweed ( A s c l e p i a s  s y r i a c a )  , 

N e t t l e  ( U r t i c a  d i o i c a ) ,  Smooth brome, B l u e g r a s s  (Poa p r a t e n s i s )  and o t h e r s .  

One r e a s o n  f o r  t h e  weediness  i s  t h e  e x c e s s  m o i s t u r e  and poor d r a i n a g e  of t h e  

site. On h i g h e r ,  w e l l  d r a i n e d  ground t o  the s o u t h ,  Goldenrod (So l idago  w.) 
and L i t t l e  b lues t em are  w e l l  e s t a b l i s h e d .  

The l e v e l  open ground i s  dominated w i t h  smooth brome and i n  many s p o t s  a n  

abundance of young growth of woody p l a n t s .  

species  i n  t h i s  area i n c l u d i n g  Big b lues t em,  L i c o r i c e  r o o t  ( G l y c o r r h i z a  

l ep ido ta )  and P r a i r i e  r o s e  (Rosa a r k a n s a n a )  i n  abundance, w i t h  L i t t l e  b l u e s t e m ,  

Switchgrass,  Canada w i l d r y e ,  Bush c l o v e r  (Lespedeza c a p i t a t a ) ,  Goldenrods,  

Milkweeds, S loughgras s  ( S p a r t i n a  p e c t i n a t a ) ,  and many o t h e r s  i n  lesser 

amounts. N a t i v e  s h r u b s  of plum (Prunus s p p . )  Dogwood (Cornus spp . )  and 

Coralberry (Symphoricarpus o r b i c u l a t u s )  o c c u r  i n  expanding c l u s t e r s  w i t h  

vigorously growing E l m  (Ulmus s p p . ) ,  Green a s h  (F rax inus  p e n n s y l v a n i c u g ) ,  

Mulberry (Morus ___- a l b a ) ,  Box e l d e r  (Acer negundo) and Honey l o c u s t  ( G l e d i t s i a  

t r i a c a n t h o s )  t h e  most common s m a l l  t rees.  

The re  a re  many n a t i v e  p r a i r i e  

On t h e  s l o p e s  t o  t h e  s o u t h  i s  t h e  b e s t  example of p r a i r i e .  C l u s t e r s  of 

Lead p l a n t  (Amorpha canescens )  f o l l o w  t h e  d r a i n a g e  r o u t e s  i n t o  a matrix of 

$ L i t t l e  b lues t em,  Big b lues t em,  Canada w i l d  r y e ,  and o t h e r  g r a s s e s  w i t h  t y p i c a l  
." 

prair ie  f o r b s  such  as P r a i r i e  r o s e ,  Whorled milkweed ( A s c l e p i a s  v e r t i c i l l a t a ) ,  i- 
F D 
b 
j' 
> 
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P r a i r i e  c l o v e r s  (Pe ta los t emon  s p p . ) ,  Goldenrod, S c u r f p e a  ( P s o r a l e a  t e n u i f o l i a )  

and Ground plums ( P h y s a l i s  s p p . ) .  The m i x t u r e  a p p e a r s  i n  places as i f  i t  
I 

had never been c u l t i v a t e d .  

to  approximate t h e  o r i g i n a l .  

I t  i s  an e x c e l l e n t  example of p r a i r i e  r e s t o r a t i o n  

W i t h  t h e  e x c e p t i o n  of  t h e  woody p l a n t s  and t h e  abundance o f  weedy s p e c i e s  

i n  t h e  most r e c e n t  p l a n t i n g ,  t h e r e  does no t  appea r  t o  be any problem areas 

that would r e q u i r e  s p r a y i n g  o r  mowing excep t  f o r  c o s m e t i c  e f f e c t s .  No Canada 

t h i s t l e s  were obse rved  d e s p i t e  t h e  conce rn  e x p r e s s e d  more t h a n  1 9  y e a r s  ago 

of t h e i r  s p r e a d .  

The two acres of o r i g i n a l  p r a i r i e  sod by t h e  schoo lhouse  s u p p o r t  many 

native p r a i r i e  s p e c i e s  d e s p i t e  c l o s e  mowing and o t h e r  d i s t u r b a n c e  which h a s  

encouraged e x t e n s i v e  e s t a b l i s h m e n t  of smooth brome, e s p e c i a l l y  around t h e  

fence, and Kentucky b l u e g r a s s .  Po rcup ine  g r a s s  ( S t i p a  s p a r t e a ) ,  Big blue-  

stem, and S c r i b n e r s  panic g r a s s  (Panicum s c r i b n e r i a n u m )  are  abundant  a l o n g  

wi th  Leadp lan t  and Blue s a g e  ( S a l v i a  a z u r e a ) .  Other  f o r b s  i n c l u d e  White 

p r a i r i e  c l o v e r  (Pe ta los t emon  candldum), Yarrow ( A c h i l l e a  l a n u l o s a ) ,  B ig  t o o t h  

sunflower ( H e l i a n t h u s  g r o s s e s e r r a t u s )  , Ironweed (Vernonia  f a s c i c u l a t a )  , 

Whorled and S u l l i v a n t s  milkweed ( A s c l e p i a s  s u l l i v a n t i i ) ,  P r a i r i e  r o s e ,  and 

Birdsfoot  mallow ( C a l l i r h o e  a l c a e o i d e s ) .  Around t h e  b u i l d i n g  t h e r e  i s  much 

d i s tu rbance  from c o n s t r u c t i o n  a c t i v i t y  and c o n s e q u e n t l y  many weedy s p e c i e s .  

Downy brome (Bromus r e c t o r u m ) ,  Dandelion (Taraxacum o f f i c i n a l e ) ,  Smooth dock 

(Rumex sp .  ) Bind weed (Convolvulus s p .  ) , S q u i r r e l  t a i l  (Hordeum j ubatum) , 

Pigweed (Amaranthus r e t r o f l e x u s )  are  among them. 

Analysis  of  Management 

Among t h e  p r a i r i e  areas i n  N a t i o n a l  Pa rk  S e r v i c e  l a n d s  i n  t h e  Midwest 

Region, t h e  p r a i r i e  s l o p e  t o  t h e  s o u t h  i s  t h e  b e s t  example  of p r a i r i e  res- 

to ra t ion .  It  a l s o  a p p e a r s  t o  be t h e  o l d e s t ,  pe rhaps  t h e  o l d e s t  i n  t h e  n a t i o n .  

Whether i t  h a s  been t h e  management o r  t h e  pas sage  of  t i m e  o r  b o t h ,  i t  is  a good 
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example t o  fo l low.  The woody i n v a s i o n  i s  a n a t u r a l  p r o c e s s  i n  t h i s  r e g i o n ,  

I due i n  par t  t o  a recent decade  o r  two of h i g h e r  t han  a v e r a g e  r a i n f a l l  and t h e  

d f f f i c u l t i e s  o f  mowing when t h e  hay i s  n o t  wanted and of b u r n i n g  when e x p e r i -  

enced personnel  are n o t  handy. The abundance of  weed s p e c i e s  i n  t h e  most 

recent p l a n t i n g  may be a temporary d i s t r a c t i o n ,  a l s o  due  i n  p a r t  t o  above 

average r a i n f a l l .  

1. Continue t h e  program of p r e s c r i b e d  bu rn ing  f o r  t h e  p r a i r i e .  It  is  n o t  

suggested t h a t  t h e  whole u n i t  be  burned i n  any one y e a r .  I n s t e a d ,  t h e  

slopes t o  t h e  s o u t h  might be  burned no more o f t e n  t h a n  once  i n  f o u r  o r  

f i v e  years w h i l e  t h e  lower ground might be  burned t w i c e  t h a t  o f t e n ,  

occas iona l ly  two years  i n  a r o w  t o  more e f f e c t i v e l y  c o n t r o l  woody p l a n t  

growth. An a l t e r n a t i v e  t o  t h e  u s e  o f  f i r e  would be mechan ica l  or 

c h e m i c a l  c o n t r o l ,  b u t  t h e  d i s t u r b a n c e  of equipment and chemica l s  may 

encourage o t h e r  weed problems. 

The f o l l o w i n g  recommendations are i n  o r d e r :  

S p e c i f i c a t i o n s  provided by t h e  S o i l  Conse rva t ion  S e r v i c e  as  r e f e r r e d  

t o  in t h e  n o t e s  of t h e  1970 bu rn  ( 6 )  are  adequa te  f o r  t h i s  procedure.  

Because t h e  p ra i r ie  p l a n t s  r e c o v e r i n g  from a bu rn  will n o t  be  s u b j e c t e d  

to g r a z i n g  stress, i t  is  unnecessa ry  t o  a d h e r e  t o  i t e m  I V .  B.  1 0 ,  which 

r e s t r i c t s  bu rn ing  t o  once i n  t h r e e  y e a r s .  

The mowing o f  f i r e  l i n e s  i s  recommended; however, i n  c o n t r a s t  w i t h  

t he  1970  burn p rocedure ,  I would n o t  recommend plowing a n  o u t e r  l i n e .  

Desp i t e  t h e  added p r o t e c t i o n  a g a i n s t  e scape  of  t h e  f i r e ,  i t  c r e a t e s  a 

p o t e n t i a l  s i t e  f o r  weed i n v a s i o n  t h a t  cou ld  b r i n g  on more t r o u b l e .  

Usua l ly ,  burning wi th  t h e  ground w e t  and t h e  l o o s e  mater ia l  i n  the mowed 

l a n e  raked u p  i s  a n  adequate  p r e c a u t i o n  a g a i n s t  e s c a p e  of t h e  f i r e .  
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2.  The 1969 p l a n t i n g  may be a d i f f i c u l t  area t o  b r i n g  i n t o  a s t a b i l i z e d  

p r a i r i e  community w i t h  t h e  p r e s e n t  s p e c i e s  i f  m o i s t u r e  remains  h i g h .  

Dra inage  h a s  changed s i n c e  t h e  l a n d  w a s  f i r s t  s e t t l e d  because  of 

s i l t a t i o n  s o  t h a t  some areas once s u p p o r t i n g  p r a i r i e  s p e c i e s  may now 

more p r o p e r l y  s u p p o r t  w e t  p r a i r i e  o r  marsh s p e c i e s .  The a d d i t i o n  of  

s e e d s  of Reed cana.ry g r a s s  ( P h a l a r i s  a r u n d i n a c e a )  and s p r i g s  of  P r a i r i e  

c o r d g r a s s  ( S p a r t i n a  p e c t i n a t a )  t o  t h e  mix tu re  would b e  one  a l t e r n a t i v e ;  

however, t h e y  tend t o  form r a t h e r  d e n s e  s i n g l e  s p e c i e s  c o l o n i e s  as t h e y  

s p r e a d  o u t  v e g e t a t i v e l y  i n t o  s u i t a b l e  areas t o  t h e  e x c l u s i o n  of o t h e r  

p r a i r i e  spec ies .  A more expens ive  p rocedure  would b e  t o  i n s t a l l  t i l e  

d r a i n a g e  as h a s  been done i n  a g r i c u l t u r a l  l a n d  under  s imilar  c i r c u m s t a n c e s .  

3 .  Cont inue  t h e  a t t r a c t i v e  d i s p l a y  of n a t i v e  p l a n t s  a l o n g  t h e  t r a i l .  Keep 

a c o n s t a n t  check on m i s l a b l e d  o r  i n v a d i n g  s p r o u t s  from o t h e r  p l a n t s .  For  

example,  o r c h a r d  g r a s s  ( D a c t y l i s  g l o m e r a t a ) ,  a European p a s t u r e  g r a s s  

occupied  two of t h e  t h r e e  p o t s  d e s i g n a t e d  Reed c a n a r y  g r a s s ,  and t h e  

Heath  Aster i s  p robab ly  New England a s t e r ,  i n s t e a d .  T h i s  d i s p l a y  i s  

p r e f e r r e d  o v e r  l a b e l l i n g  p l a n t s  a l o n g  t h e  t r a i l  u n l e s s  v e r y  c l o s e  

s u r v e i l l a n c e  i s  g i v e n  t o  p r e v e n t  vanda l i sm,  b u t  you have more e x p e r i e n c e  

a t  t h i s  t h a n  I do.  

4 .  Weed problems may appear  f o r  a number of  y e a r s  a t  t h e  s c h o o l  house because 

of t h e  d i s t u r b a n c e .  Close  and r e g u l a r  mowing would p robab ly  r e s u l t  i n  a 

r a t h e r  adequa te  b l u e g r a s s  lawn n e a r  t h e  b u i l d i n g ;  however, I would u r g e  

you t o  mow t h e  remainder  of t h e  schoolground no more t h a n  once a year  

p r e f e r a b l y  i n  t h e  f a l l  a f t e r  f r o s t .  There  i s  a n  a d e q u a t e . s p r i n k l i n g  

of  p r a i r i e  p l a n t s  t o  p rov ide  a r a t h e r  a t t r a c t i v e  o r g i n a l  remnant i f  

i t  i s  c a r e f u l l y  p r o t e c t e d .  

weeds,  i f  done ,  should b e  l i m i t e d  t o  t h e  one- four th  of t h e  s c h o o l  

ground n e a r e s t  t h e  highway. 

Spray ing  w i c n  2 , 4 - D  t o  c o n t r o l  broadleaved  
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5. E s t a b l i s h  photo s t a t i o n s  t o  h e l p  document changes i n  t h e  v e g e t a t i o n  of 

t he  area.  

e a r l y  e s t a b l i s h m e n t  of t h e  p r a i r i e .  

I t  is u n f o r t u n a t e  t h a t  b e t t e r  r e c o r d s  were n o t  kep t  on t h e  

I t  could have provided much needed 

i n f o r m a t i o n  f o r  f u r t h e r  e s t a b l i s h m e n t  i n  midwest p a r k s  and o t h e r  areas.  

6. E s t a b l i s h  a c o l l e c t i o n  of p l a n t s  and an ima l s  from t h e  area t o  be used i n  

i n t e r p r e t i v e  programs t h a t  may be becoming more i n  demand. 

of summer p e r s o n n e l  w i t h  e x p e r i e n c e  i n  h a n d l i n g  of specimen material. 

Take advan tage  
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Scotts Bluff and Agate Fossil Beds 

I. Historical Setting 

"The North Platte Valley, of which Scotts Bluff is the dominant natural 

feature, has been a human migration corridor for centuries." (1). The first 

white men saw this massive landmark in 1812, but the naming was derived from 

a fur trader, Hiram Scott, who died in the vicinity in 1828. By 1843 a large 

migration of people toward Oregon was occurring and in 1848 more than 150,000 

people traveled through the area. Pony Express, transcontinental telegraph 

lines, stage lines, eventually in 1869 railroads came in, marking the d e c l b  

of the Oregon Trail. By 1885 the first homesteaders had arrived in the North 

Platte Valley. Soon after the turn of the century the Agate F o s s i l  Beds be- 

came a center of activity of a different sort (2). Extensive scientific ex- 

cavations continued from 1904 until 1950, but it was not until June 5 ,  1965 

that the Agate F o s s i l  Beds National Monument was established. 

approximately 1970 acres of open landscape and fossil outcrops along the 

Niobrara River, this monument saw little of  the human activity crossing through 

as at Scotts Bluff. Scotts Bluff National Monument consists of approximately 

3060 acres more or less bisected by Nebraska state highway 92 .  It was estab- 

lished December 12, 1919. 

Consisting of 

11. Natural History 

Because Scotts Bluff rises 800 feet above the valley floor with differing 

geological substrates for plant development, the vegetation consists of a t  

least three groupings. The moderately dense, short or medium tall grassland, 

designated Wheatgrass-Needlegrass ( 3 ) ,  occurs on the less eroded summits and 

gently sloping terraces at lower elevations. Components of the Eastern Pon- 

derosa Foresr occupy more eroded positions on rhe summit and steep sheltered 

slopes usually facing north, northeast, or northwest. The large remainder of 
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the a r e a  on t h e  s l o p e s  i s  a m i x t u r e  of shrubby and herbaceous  p l a n t s ,  d e s i g n a t e d  

a s  Sage-Bluestem P r a i r i e .  There i s  a complex o v e r l a p p i n g  of spec ies  i n  t h e  

d a r i e s .  

Vege ta t ion  a t  A g . ; i t r  vL>s.-: t 1 t \ , . , i : :  , . t t l l : l  1 ? r ~  l I l  I , - I  I l 16 !  l ~ ~ ~ ~ ~ : ~ t  L r L I I I  N . , , ~ , I  I , 1 1 1 1 1  

P r a i r i e  w i t h  a narrow s t r i p  of open f l o o d p l a i n  meadow a l o n g  t h e  N iobra ra  R ive r .  

Occas iona l  Yucca and skunkbush a l o n g  t h e  rocky  o u t c r o p s  re la te  t o  t h e  v e r y  abun- 

dant  r e p r e s e n t a t i v e s  of  t h e  Sage-Bluestem Prair ie  a t  S c o t t s  B l u f f .  

The Wheatgrass-Needlegrass p r a i r i e  c o n s i s t s  o f  Western w h e a t g r a s s  (Agropyron 

s m i t h i i ) ,  Blue  grama (Boute loua  g r a c i l i s ) ,  Needle-and t h r e a d  ( S t i p a  comata ) ,  

and Green n e e d l e g r a s s  ( S t i p a  v i r i d u l a )  a s  dominants .  O the r  components are 

Slender  whea tg ras s  (Agropyron t r achycau lum) ,  Pussy toes  (An tenna r i a  s p p . ) ,  

Fringed s a g e  (Artemesia f r i g i d a ) ,  Sedges (Carex s p p . ) ,  June  g r a s s  ( K o e l e r i a  

c r i s t a t a ) ,  Sand l i i y  (Mentze l ia  d e c a p e t a l a ) ,  I n d i a n  r i c e g r a s s  (Oryzops i s  

hymenoides), Penstemons (Penstemon s p p . ) ,  L i t t l e  b lues tem (Andropogon s c o p a r i u s ) ,  

Heath a s t e r  (As ter  e r i c o i d e s ) ,  P u r p l e  conef lower  (Echinacea  a n g u s t i f o l i a ) ,  

Blazing s t a r  ( L i a t r i s  p u n c t a t a ) ,  S i l v e r l e a f  s c u r f p e a  ( P s o r a l e a  a r g o p h y l l a ) ,  

Goldenrods (So l idago  s p p . ) ,  and Porcup ine  g r a s s  ( S t i p a  s p a r t e a )  ( 4 ) .  

The Sage-Bluestem P r a i r i e  i s  a medium t a l l ,  medium d e n s e  g r a s s l a n d  w i t h  a 

s t r o n g  e lement  of  dwarf s h r u b s .  The dominants  c o n s i s t  of  L i t t l e  b lues t em,  

Sand b lues t em (Andropogon h a l l i i )  , Sandsage o r  F r inged  s a g e  (Artemesia  f i l i -  

f o l i a  o r  - A .  f r i g i d a ) ,  ar,d Ha i ry  grama (Boute lous  h i r s u t a ) .  Other  components 

are  Blue  grama (which i s  more pronounced i n  t h i s  a r e a  t h a n  h a i r y  grama),  

Buf fa lo  g r a s s  (Buchlije d a c t y l o i d e s ) ,  - P r a i r i e  s andreed  (Calamovi l fa  l o n g i f o l i a ) ,  

Lovegrass  ( E r a g r o s t i s  t r i c h o d e s ) ,  Sunf lower  ( H e l i a n t h u s  p e t i o l a r i u ) ,  S q u i r r e l  

t a i l  (Hordeum juba tum) ,  Swi t chgras s  (Panicum v i r g a t u m ) ,  Sand dropseed  (Sporo- 

bolus  c r y p a n d r u s ) ,  Needle-and t h r 3 a d ,  and Yucca (Yucca g l a u c a ) .  Skunkbush 

(Rhus t r i l o b a t a ) ,  C o r a l b e r r y  (Symphoricarpos __I___ o r b i c u l a t u s ) ,  B u f f a l o b e r r y  
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(Shepherdia a r g e n t e a ) ,  C u r r a n t s  (Ribes  s p p . ) ,  Chokecherry (Prunus v i r g i n i a n a ) ,  

and Mountain-mahogany (Cercocarpus  b e t u l o i d e s )  are  commonly o c c u r r i n g  s h r u b  

spec ies  ( 5 ) .  

The E a s t e r n  Ponderosa P i n e  F o r e s t  t y p e  i s  d e s c r i b e d  as a medium dense  t o  

open f o r e s t  o f  low t o  medium t a l l  n e e d l e l e a f  e v e r g r e e n  trees w i t h  a f a i r l y  

open ground c o v e r  of  g r a s s e s .  Ponderosa p i n e  ( P i n u s  ponde rosa )  dominates  w i t h  

understory components of  Western w h e a t g r a s s ,  Blue grama, and Needle-and-thread. 

Rocky mountain j u n i p e r  ( J u n i p e r u s  scopulorum) i s  more abundant  i n  t h i s  area 

than p i n e  a t  t h e  p r e s e n t  t i m e .  

Grazing by n a t i v e  a n i m a l s  and f i r e  undoubtedly were i m p o r t a n t  i n  t h e i r  

e f f e c t s  upon t h e  v e g e t a t i o n  of  t h i s  r e g i o n .  I n  t h e  v i c i n i t y  of  S c o t t s  B l u f f  

more so t h a n  a t  Agate F o s s i l  Beds, people  i n  l a r g e  numbers p a s s i n g  through 

during t h e  1 9 t h  Century needed g r a z i n g  f o r  t h e i r  l i v e s t o c k  and wood f o r  t h e i r  

f i r e s  and c o n s t r u c t i o n s .  The e x t e n t  t o  which t h e  open f o r e s t  of S c o t t s  Bluf f  

was decimated d u r i n g  t h i s  time i s  unknown; however, i t  i s  u n l i k e l y  t h a t  any- 

thing b u t  open g r a s s l a n d  covered t h e  land  a t  Agate  F o s s i l  Beds i n  r e c e n t  t i m e s .  

By 1880, " S c o t t s  B l u f f  was t h e  g e o g r a p h i c a l  c e n t e r  of  t h e  open-range c a t t l e  

indus t ry  . . ."  (l), and c a t t l e  g r a z i n g  p e r s i s t e d  on S c o t t s  B l u f f  perhaps  w e l l  

a f t e r  e s t a b l i s h m e n t  i n  1919. It w a s  reopened t e m p o r a r i l y  d u r i n g  World War I1 

f o r  g r a z i n g ,  and on Agate  F o s s i l  Beds g r a z i n g  occur red  u n t i l  v e r y  r e c e n t l y  

except f o r  small p o r t i o n s  which are  s t i l l  g r a z e d .  The i n t e n s i t y  of g r a z i n g  

i s  not  known f o r  e i t h e r  S c o t t s  Bluf f  o r  Agate  F o s s i l  Beds; however, i t  i s  

probable t h a t  some r e a d i l y  a c c e s s i b l e  a r e a s  were h e a v i l y  grazed  and o t h e r  

a reas ,  i n a c c e s s i b l e  and f a r  from w a t e r ,  were v e r y  l i g h t l y  grazed by l i v e s t o c k .  

A e r i a l  photographs  of S c o t t s  Bluf f  approx ima te ly  i n  1939 show trees o n  t h e  

s u m m i t ,  b u t  s c a t t e r e d  and r a t h e r  small  Ones elsewhere. More r e c e n t  photographs  

i n  1965 show a d d i t i o n a l  t r e e s  y e t  fewer and smaller t r e e s  t h a n  a r e  p r e s e n t  

today. 
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On t h e  n o r t h  and east  f a c i n g  s l o p e s  of t h e  s o u t h  u n i t ,  Rocky mountain 

j u n i p e r  i s  common i n  t h e  washes w i t h  Mountain mahogany, and t h e  Ponderosa 

pine is  on h i g h e r  and s t e e p e r  s i tes .  Stumps and stump f ragments  of trees re- 

moved many y e a r s  ago a re  s c a t t e r e d  through t h e  area. A j u n i p e r  stump measured 

one  f o o t  i n  d i a m e t e r  a l o n g s i d e  a l i v i n g  t r ee  about  t h e  same s i z e .  Badly de- 

cayed p i n e  stumps s u g g e s t e d  trees extended  f u r t h e r  down t h e  s l o p e  i n  t i m e s  

pas t .  S i m i l a r  c o n d i t i o n s  were n o t  observed  on t h e  n o r t h  u n i t ;  however,  a t  

l e a s t  two s tumps,  presumably of  j u n i p e r ,  were observed  from t h e  t r a i l  l e a d i n g  

down from t h e  summit. 

111. Management H i s  t o r y  

The management h i s t o r y  of  S c o t t s  Bluf f  i s  r a t h e r  complex; however, ex- 

c e l l e n t  photographic  and w r i t t e n  documenta t ion  of many a c t i v i t i e s  w a s  k e p t  

u n t i l  t h e  p a s t  s e v e r a l  y e a r s .  T r e e  p l a n t i n g  and e r o s i o n  c o n t r o l  p rocedures  

predominated, beginning  as  e a r l y  a s  1933 w i t h  CCC peop le  c o n t i n u i n g  i n t o  t h e  

l a t e  1930's .  A c t i v i t y  i n c r e a s e d  i n  t h e  e a r l y  1 9 5 0 ' s  w i t h  p l a n t i n g  of  Rocky 

Mountain j u n i p e r ,  E a s t e r n  red-cedar  ( J u n i p e r u s  v i r g i n i a n a )  and ponderosa 

pine,  s e e d i n g  o v e r  and p l a n t i n g  a g o l f  c o u r s e  and r i f l e  r a n g e  i n  t h e  s o u t h  u n i t ;  

g r a s s  s e e d i n g  and paving  of t r a i l s  on t h e  summit, c l o s i n g  o f f  and s e e d i n g  t o  

n a t i v e  s$ecies t h e  lower p o r t i o n  oE t h e  zig-zag t r a i l ,  and e x t e n s i v e  r e s e e d i n g  

and p l a n t i n g  o p e r a t i o n s  on o t h e r  s l o p e s  i n  t h e  n o r t h  u n i t  u t i l i z i n g  hay mulch 

lowered by i n d i v i d u a l  bales  over  t h e  summit edge .  A d d i t i o n a l  p l a n t i n g  of  

t rees  and e r o s i o n  c o n t r o l  p l a n t i n g s  c o n t i n u e d  from i963-1965 i n  t h e  S c o t t s  

s p r i n g  and o t h e r  a r e a s .  The f i n a l  round o f  r e s e e d i n g  s t a r t e d  i n  A p r i l  1972 

on 40 acres t o  t h e  no r thwes t  n e a r  t h e  Morrison farm w i t h  a mix tu re  of Blue 

grama, Green n e e d l e g r a s s ,  S i d e  o a t s  grama, L i t t l e  b lues tem,  and Western wheat- 

grass. The 32 acres p l a n t e d  November 1974 nearby w a s  t h e  most r e c e n t  p l a n t i n g .  
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P r e s c r i b e d  b u r n i n g ,  mowing, and g r a z i n g  have n o t  been used i n  m a i n t a i n i n g  

pra i r ie  v e g e t a t i o n  o f  S c o t t s  Bluff  a t  least  i n  r e c e n t  years. A c c i d e n t a l  f i r e s  

occur red  a l o n g  t h e  no r thwes t  and n o r t h  edges i n  1975 ,  and i t  is  n o t  r eco rded  

how o f t e n  l i g h t n i n g  and a c c i d e n t a l  f i r e s  s t a r t e d  i n  areas n e a r  t h e  b l u f f s .  

Spraying of Canada t h i s t l e  (Cirs ium a r v e n s e )  h a s  been done on a s p o t  t r e a t m e n t  

b a s i s  a t  i r r e g u l a r  i n t e r v a l s  u n t i l  t h i s  summer when removal of s eed  heads w a s  

done by hand i n  one  s m a l l  p a t c h  near t h e  v i s i t o r  c e n t e r  and e x t e n s i v e  p a t c h e s  

i n  t h e  bad lands  and North P l a t t e  R ive r  upper f l o o d p l a i n .  

Management h i s t o r y  of Agate F o s s i l  Beds cou ld  p robab ly  be d e s c r i b e d  as 

t y p i c a l  r a n c h i n g  o p e r a t i o n s  u n t i l  areas were f enced  o f f  i n  r e c e n t  years. The 

Hoffman r anch  h a s  l o c a l i z e d  a r e a s  of c u l t i v a t i o n  and heavy l i v e s t o c k  u s e  and 

t r ampl ing  i n  t h e  v i c i n i t y  of t h e  r anch  b u i l d i n g s  and some h i s t o r y  of hay ing  

i n  t h e  r i v e r  meadows. A l f a l f a  p l a n t i n g s  i n  t h e  u p p e r  f l o o d p l a i n  are  s t i l l  

ev iden t  i n  t h e  u p p e r  end of t h e  Hoffman r a n c h  and a c r o s s  t h e  Niobra ra  R i v e r .  

I V .  S t a t u s  of P r a i r i e  

Without e x c e p t i o n ,  t h e  s l o p e s  and summits of S c o t t s  B lu f f  are i n  e x c e l -  

l e n t  c o n d i t i o n  of n a t i v e  s p e c i e s .  Seed p r o d u c t i o n  appeared heavy i n  such  i m -  

p o r t a n t  species as  Yucca, Needle-and-thread, Green n e e d l e g r a s s ,  Sand b lues t em,  

Pra i r ie  sandreed ,  S i d e  o a t s  grama, and Blue grama. Trees and s h r u b s  are 

slowly i n c r e a s i n g  on t h e  s t e e p e r  s l o p e s ,  and p a t c h e s  of skunkbush, c o r a l b e r r y ,  

and o t h e r  s h r u b s  seem t o  be s p r e a d i n g  a t  lower s l o p e s .  I n  n e i t h e r  s i t u a t i o n  

does t h e r e  seem t o  be a problem w i t h  d e t e r i o r a t i o n  of nearby herbaceous p l a n t s .  

The 40-acre  p l a n t i n g  made i n  1 9 7 2  i s  e x c e i l e n t  i n  s p o t s  w i t h  Blue grama, 

S ide -oa t s  grama, and L i t t l e  b lues t em most abundant  w i t h  Green n e e d l e g r a s s  and 

Western whea tg ras s  l ess  dense .  I n  s p o t s  Downy brome (Bromus t e c t o r u m ) ,  less 

o f t e n  Japanese  bromegrass (?. j a p o n i c u s ) ,  comple t e ly  dominated t h e  

v e g e t a t i o n .  Annual sun f lower  o f t e n  was abundant i n  p a t c h e s  a l s o .  Downy brome 

occurred t o  some ex ten ;  i n  n a t i v e  n e e d l e g r a s s ,  Yucca, Sage,  and P r a i r i e  sand 
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of the headquarters is in excellent condition. 

Wnstructed fence are slightly taller, denser, and with more seed than those 

Brazed outside the fence. A good cover of Needle-and-thread, Blue grama, 

Sodge, Slender wheatgrass, Prairie sandreed, Indian ricegrass, Skeleton-weed 

(bodesrnia juncea) and Fringed sage is occasionally broken by a patch of 

k n y  brome, Sunflower, and Rocky Mountain bee planE (Cleome serrulata) in 

~ h a l  burrowing areas. The old road is healing over with fringed sage, 

h d i a n  ricegrass, Sand dropseed, Slender wheatgrass, Sweet clover (Melilotus 

&??.I,  Downy brome, and many other species. 

Plants inside the recently 
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reed in the vicinity of the old field fence. A stand of crested wheatgrass 

(Agropyron desertorum) adjacent to the mixed prairie planting appears to be 

well established and rather a pure stand. A few native species were observed 

coming in such as Indian ricegrass, Needle-and-thread, and Green needlegrass. 

Bindweed (Convolvulus sp.) and downy brome appear in spots to interfere with 

proper establishment of the desirable species. 

The 32-acre planting appears to be solid fireweed (Kochia scoparia). One 

desirable grass seedling per 100 square feet was hard to find. 

alfalfa (Medicago saliva) and Smooth brome (Bromus inermis) were present except 

on the poorest site at the crest of the knoll where even fireweed was doing 

poor ly .  

Scattered 

With the exception of patches of Canada thistle on moist ground where 

cana l  water or flooding had occurred, the badlands north to the river including 

the former CCC camp were covered with native species. 

from the  railroad were undetectable or else beneficial in promoting dominance 

of the prairie grasses and forbs. 

Effects of burning 

Heavy Canada thistle infestation in the 

hvironmental Study Area suggests weakened native vegetation. 

ufsts here in an effective method of  control. 

A real problem 

Without exception, the vegetation of the Agate Fossil Beds in the vicinity 
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Upland sites are in rather stabilized prairie cover; however, in the 

flood plain of the Niobrara and some higher flatland where cultivation has 

occurred in the past, there are a number of weedy species which usually are 

of no consequence. Scattered Flodman thistle (Cirsium flodmani) and Platte 

thistle (C. plattensis) occur in the dense meadow vegetation. Near the build- - 

lngs of the Hoffman ranch Flodman thistle is extremely abundant with fireweed, 

Uestern wheatgrass, Quackgrass (Agropyron repens) , Kentucky bluegrass (E 

? r a t e n s i s ) ,  and Maple leaf Chenopodium (Chenopodium T.) . 

up land  sites are similar to the typical wheatgrass-needlegrass vegetation near 

the headquarters. 

Yet nearby 

Upstream on the Hoffman ranch the weedy character persists 

on the upper flood plain areas with a combination of fire weed, alfalfa, downy 

brome, needle-and-thread, horsetail (Equisetum spp.), and Maple leaf Chenopodium 

on sites of  former haystacks. 

The construction of water storage facilities and lines near the headquarters 

bas resulted in destruction of native plants mainly on the summit and down the 

Slope along the water line. The disturbance should be of  little consequence 

the long term stability of this vegetation. 

V. Analysis of Management. 

The present management programs for Scotts Bluff and Agate F o s s i l  Beds 

are in harmony with the overall objective of enhancement of original vegetation 

Gf the  sites. Excellent local seed sources of the native prairie species are 

ava i l ab le  on both areas. Despite the extreme natural erosion which is charac- 

t e r i s t i c  of Scotts Bluff, there is evidence that considerable healing over has 

k e n  accomplished. Management of the major portion of Scotts Bluff should 

mtinue as one simply of letting it along. Planting of trees, once a high 

p r i o r i t y  item, should not be considered very important at this stage. The 



major e f f o r t  should be  d i r e c t e d  toward t h e  newly a c q u i r e d  areas around t h e  

edges, t h e  c o n t r o l  of noxious weedy s p e c i e s ,  and t h e  h e a l i n g  o v e r  of  unauthor-  

ized t r a i l s  c r e a t e d  by v i s i t o r  use. 

S p e c i f i c  recommendations on S c o t t s  B lu f f  management i n c l u d e :  

1. A s  areas become a v a i l a b l e ,  c o n t i n u e  r e s e e d i n g  w i t h  m i x t u r e s  of n a t i v e  

grasses a s  has  been accomplished i n  t h e  40-acre p l a n t i n g  i n  1972 .  I n  a d d i t i o n  

to  the  f i v e  s p e c i e s  used b e f o r e ,  P r a i r i e  sandreed and Sand b l u e s t e m  should 

be added i n  s m a l l  q u a n t i t i e s  t o  t h e  m i x t u r e .  

2 .  A procedure f o r  c o l l e c t i n g  s e e d s  of s e l e c t e d  s p e c i e s  shou ld  be e s t a b -  

lished t o  t a k e  advantage of  l o c a l  s eed  p r o d u c t i o n  d u r i n g  good years. 

for example, h a s  a bumper c r o p  of seed t h i s  y e a r .  Other  showy species such a s  

Purple coneflower,  P r a i r i e  c l o v e r ,  Penstemons, and o t h e r s  can  b e  c o l l e c t e d  

over a long pe r iod  of time i n  l a t e  summer and f a l l ,  b u t  some such  as Ph lox ,  

Coldenrods, B laz ing  s t a r ,  m u s t  be  c o l l e c t e d  a lmos t  as soon as t h e  s e e d s  r i p e n  

or they s h a t t e r .  Seeds cou ld  b e  added t o  areas be ing  p l a n t e d  t o  g r a s s e s  e i t h e r  

dur ing  the g r a s s  s e e d i n g  o p e r a t i o n  o r  a f t e r  e s t a b l i s h m e n t .  

added t o  t h e  40-acre p l a n t i n g  and C r e s t e d  whea tg ras s  p l a n t i n g  nea rby .  

Yucca, 

They shou ld  be 

3 .  The use  of f i r e  can  be e f f e c t i v e  i n  t e m p o r a r i l y  c o n t r o l l i n g  downy 

home where t h e r e  are s e e d l i n g s  o r  ma tu re  p l a n t s  of p r a i r i e  s p e c i e s .  

Spring burn of s m a l l  areas shou ld  b e  a t t empted  i n  the 40-acre  p l o t  t o  g a i n  

experience i n  t h e  u s e  of  f i r e  i n  management of t h e  f i rs t  few y e a r s  of a seed- 

A l a t e  

* 

4. The u s e  of  f i r e  i s  n o t  recommended f o r  t h e  steeper s l o p e s  and summit 

of the monument; however, l i g h t n i n g  f i r e s  unques t ionab ly  are  a n a t u r a l  p a r t  

of this  v e g e t a t i o n ,  and o n l y  temporary damage would r e s u l t ,  except  f o r  t h e  

loss of s m a l l  sh rubs  and trees which do no t  have t h e  c a p a c i t y  t o  r e s p r o u t .  



9 

Fires o c c u r r i n g  n a t u r a l l y  i n  remote areas cou ld  be al lowed t o  burn as f a r  as  

the p r a i r i e  s p e c i e s  a re  concerned.  Rocky Mountain j u n i p e r ,  E a s t e r n  r ed -ceda r ,  

and Ponderosa p i n e  u s u a l l y  do n o t  s u r v i v e  s e v e r e  s c o r c h i n g ;  however, 

mst of t h e  s h r u b s  do such  as Chokecherry,  C o r a l b e r r y ,  Skunkbrush, and C u r r a n t .  

5.  Spot-spraying f o r  Canada t h i s t l e  and o t h e r  noxious weeds should be con- 

tinued a s  needed. 

be e f f e c t i v e  ove r  a p e r i o d  of  s e v e r a l  years .  

t i o n  u t i 1  midsummer should be mowed t o  r educe  s e e d  p r o d u c t i o n  and sprayed w i t h  

2,4-D (Amine f o r m u l a t i o n )  o r  Banvel i n  t h e  f a l l  a f t e r  t h e r e  i s  some regrowth.  

k i t h e r  of t h e s e  chemica l s  have much e f f e c t  on g r a s s e s ,  b u t  t hey  would damage 

other broad-leaved p l a n t s .  

Sp ray ing  w i t h  2 ,4 -D i n  t h e  s p r i n g  d u r i n g  e a r l y  growth can 

Weedy a r e a s  which escape d e t e c -  

6 .  R e - e s t a b l i s h  photo s t a t i o n s  which can  be used t o  compare v e g e t a t i o n  

Changes with ear l ie r  photographs.  

documentation i n  t h e  1930 ' s  and 1950's shou ld  be r e p a i r e d  and used as  t h e  

hsis  f o r  new p h o t o s t a t i o n s .  

hformation f o r  l o n g  t e r m  management d e c i s i o n s .  

The e x t e n s i v e  pho tograph ic  and d e s c r i p t i v e  

Annual photographs would p r o v i d e  s u b s t a n t i a l  

Spec i f i c  recommendations on Agate F o s s i l  Beds management i n c l u d e  t h e  

1. Continue t h e  p r e s e n t  minimum management program of moderate g r a z i n g  

w t h e  unfenced p o r t i o n s  and no g r a z i n g  on t h e  f enced  p o r t i o n s .  

2 .  Reseeding f o l l o w i n g  t h e  c o n s t r u c t i o n  of che water s t o r a g e  f a c i l i t i e s  

unnecessary because  oE t h e  a v a i l a b i l i t y  of l o c a l  seed s o u r c e s .  

3 .  Reseeding of t h e  Hoffman r anch  h e a d q u a r t e r s  a r e a  should be done when 

gh+ buildings and f e n c e s  a r e  removed w i t h  a m i x t u r e  of  Western whea tg ras s ,  

h a l r i e  sandreed, S l e n d e r  w h e a t g r a s s ,  Blue grama, Green n e e d l e g r a s s  i n  a 

: U i o  of pure l i v e  s e e d s  (PLS) of about  1 : 2 : 1 : 1 : 1  f o r  t h e s e  s p e c i e s  a t  t h e  

m e  you have used a t  S c o t t s  B l u f f .  The t h i s t l e s  i n  t h e  area are a n a t i v e  

p c i e s  which can be mowed t o  c o n t r o l  o r  l e f t  a l o n e  t o  a g r a d u a l  r e d u c r i o n  by 
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competition from other plants. Close mowing at regular intervals would favor 

the Kentucky bluegrass which is present in this area if a picnic area is de- 

4 .  A general hands-off policy would be the best management for the area 

in general because of the widespread coverage of rather stabilized native 

vegetation. 

Additional information on prairie species is needed for Scotts Bluff, as 

well as Agate Fossil Beds. A collection and identification herbarium of all 

plants of the area should be established, It is essential f o r  accuracy and 

convenience of the nature interpretive program which is apt to continue t o  in- 

crease in importance. 
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F o r t  Larned N a t i o n a l  H i s t o r i c  S i t e  

H i s t o r i c a l  S e t  t i n g  

" In  t h e  e a r l y  1860's F o r t  Larned was t h e  n o r t h e r n  anchor  of t h e  l i n e  of 

I t  w a s  f i r s t  charged  f o r t s  t h a t  d e f i n e d  t h e  sou thwes te rn  m i l i t a r y  f r o n t i e r .  

with p r o t e c t i n g  t h e  m a i l  and t r a v e l e r s  on t h e  e a s t e r n  segment of t h e  S a n t a  

Fe T r a i l ,  and a f t e r w a r d s  served  as  a b a s e  f o r  m i l i t a r y  o p e r a t i o n s  a g a i n s t  

hos t i l e  I n d i a n s  of t h e  c e n t r a l  p l a i n s  (1). 

and i n  1884 t h e  b u i l d i n g s  and l and  were s o l d  a t  p u b l i c  a u c t i o n ,  remain ing  i n  

Pr ivate  ownership u n t i l  August 1964 when F o r t  Larned became a N a t i o n a l  H i s t o r i c  

By 1878 t h e  fort w a s  abandoned 

Sire.  There are 300 acres of l and  i n  t h e  main u n i t  around F o r t  Larned i 

40 acres a few m i l e s  SW c o n t a i n i n g  t r a c k s  of t h e  S a n t a  Fe T r a i l .  

Natural H i s t o r y  

The o r i g i n a l  v e g e t a t i o n  of t h e  F o r t  Larned s i t e  would have  been B l i  

nd 

estem- 

Grama Prair ie  on h i g h e r  ground c o n s i s t i n g  of dense  communities of g r a s s e s  

and fo rbs ,  o f t e n  w i t h  two d i s t i n c t  l a y e r s ,  one of low-growing g r a s s e s  and one 

of medium t a l l  g r a s s e s  and f o r b s  ( 2 ) .  Dominant s p e c i e s  i n c l u d e  Big Bluestem 

(Andropogon g e r a r d i )  , L i t t l e  b lues tem (Andropogon s c o p a r i u s )  , S i d e  o a t s  

grama (Bouteloua c u r t i p e n d u l a ) ,  and Blue grama (Bouteloua g r a c i l i s ) .  Other  

c h a r a c t e r i s t i c  components are Western whea tg ras s  (Agropyron s m i t h i i ) ,  Western 

ragweed (Ambrosia p s i l o s t a c h y a ) ,  Leadplant  (Amorpha c a n e s c e n s ) ,  P u r p l e  t h r e e  

avn (Ar i s t ida  p u r p u r e a ) ,  B u t t e r f l y  milkweed ( A s c l e p i a s  t u b e r o s a ) ,  Hai ry  

grama (Bouteloua h i r s u t a )  , B u f f a l o  g r a s s  (Buchloe d a c t y l o i d e s )  , Leather  

flower (Clematis  f r e m o n t i i )  , Dalea (Dalea enneandra ) ,  P u r p l e  cone- 

flower (Echinacea a n g u s t i f o l i a ) ,  Canada wi ld  r y e  (Elymus c a n a d e n s i s ) ,  Western 

Vallflower (Erysimum asperum) , G r a s s l e a f  penny r o y a l  (Hedeoma h i s p i d a )  , 

Junegrass (Koe le r i a  c r i s t a t a )  , Blaz ing  star ( L i a t r i s  p u n c t a t a )  , Puccoon 
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(Lithospermum inc i sum) ,  Evening p r imrose  (Oenothera  s e r r u l a t a ) ,  S c r i b n e r ' s  

panic g r a s s  (Panicum s c r i b n e r i a n u m ) ,  Swi t chgras s  (Panicum v i r g a t u m ) ,  Chickweed 

(Paronychia s), Many-€lowered s c u r f p e a  ( P s o r a l e a  t e n u i f o l i a ) ,  S c u l l c a p  

( S c u t e l l a r i a  r e s i n o s a ) ,  I n d i a n  g r a s s  (Sorghastrum n u t a n s ) ,  T a l l  d ropseed  

(Sporobolus a s p e r )  , and (S tenos iphon l i n i f o l i u s )  . 
Immediately n e x t  t o  t h e  Pawnee River and i n  p o o r l y  d r a i n e d  f l a t  areas 

and f lood  p l a i n s  t h e  F l o o d p l a i n  F o r e s t  and Savanna ( i n c l u d i n g  Freshwater  

Marsh) v e g e t a t i o n  t y p e  would have been prominent  o r i g i n a l l y  ( 2 ) .  

t a t i on  c o n s i s t s  of t a l l ,  medium t a l l ,  and l o w  b r o a d l e a f  dec iduous  trees and 

T h i s  vege- 

shrubs.  The ground i s  covered  w i t h  a n  improver i shed  v e r s i o n  of t h e  Bluestem 

Pra i r i e  c r e a t i n g  a Savanna e f f e c t .  However, t h e  p r a i r i e  i s  suppres sed  where- 

ever t h e  woody p l a n t s  form d e n s e  g roves .  The dominant s p e c i e s  i n c l u d e  

Hackberry (Celtis o c c i d e n t a l i s ) ,  Cottonwood (Populus  d e l t o i d e s ) ,  Peach lea fed  

willow ( S a l i x  amygdalo ides) ,  Black wi l low ( S a l i x  n i g r a ) ,  and American elm 

(Ulmus amer icana) .  Other  c h a r a c t e r i s t i c  components i n c l u d e  Boxelder  (e 
negundo) , S o f t  maple (Acer saccharinum) , Beggar- t icks  (Bidens  poly] -ep is )  , 

Canada wild  r y e  (Elymus c a n a d e n s i s ) ,  White a s h  ( F r a x i n u s  a m e r i c a n a ) ,  Green 

ash (Fraxinus p e n n s y l v a n i c a ) ,  Honey l o c u s t  ( G l e d i t s i a  t r i a c a n t h o s ) ,  Kentucky 

Coffee t ree  (Gymnocladus d i o i c a )  Black walnut  ( J u g l a n s  n i g r a )  , Sunflower 

(Helianthus annuus ) ,  Red mulber ry  (Morus -~ r u b r a ) ,  V i r g i n i a  c r e e p e r  ( P a r t h e n o c i s s u s  

p i n q u e f o l i a ) ,  Wild b l u e  phlox  (Phlox d i v a r i c a t a ) ,  Sycamore ( P l a t a n u s  

occ iden ta l i s ) ,  Smartweeds (Polygonum b i c o r n e ,  - P. l a p a t h i f o l i u m ,  - P. p e r s i c a r i a  

and - P. punctatum) , Bur oak (Quercus macroca rpa ) ,  Po i son  i v y  (Rhus r a d i c a n s )  , 

Sandbar wil low ( S a l i x  i n t e r i o r )  Ragwort (Senec io  g l a b e l l u s )  , C a t b r i e r  (Smilax 

hfapida) , C o r r a l b e r r y  (Symphoricarpos o r b i c u l a t u s )  . S l i p p e r y  e l m  (Ulmus r u b r a )  

and Wild grape  ( V i t i s  r i p a r i a ) .  

I n  t h e  Freshwater  Marsh t h e r e  may be  dense  s t a n d s  of  g r a s s y  spec ies  

d t h  Prairie c o r d g r a s s  ( S p a r t i n a  p e c t i n a t a )  t h e  dominant .  Other  c h a r a c t e r i s t i c  
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components i n c l u d e  Redtop ( A g r o s t i s  a l b a ) ,  Big b lues t em,  Rice c u t g r a s s  

(Leersia o r y z o i d e s  and - L. v i r g i n i c a ) ,  Michigan l i l y  (Li i ium mich iganense ) ,  

Bunchflower (Melanthium v i r g i n i c u m ) ,  S w i t c h g r a s s ,  Cup p l a n t  (Si lphium 

per fo l ia tum) ,  Bu l rush  ( S c i r p u s  a c u t u s  and 2. v a l i d u s ) ,  I n d i a n g r a s s ,  E a s t e r n  

gama g r a s s  (Tripsacum d a c t y l o i d e s )  and Cat ta i l  (Typha l a t i f  o l i a )  . 
All of t h i s  s i t e  h a s  been g razed .  When t h e  f o r t  w a s  act ive it  would b e  

su rp r i s ing  n o t  t o  have had s e v e r e l y  ove rg razed  and t rampled  areas c l o s e  t o  

s tab les  and h o l d i n g  pens.  Fol lowing abandonment i t  a p p e a r s  t h a t  most of t h e  

s i t e  was c u l t i v a t e d  w i t h i n  a few f e e t  of  t h e  r iver  bank. Small, narrow 

fragments of t h e  o r i g i n a l  p r a i r i e  sod e x i s t  

shrubs have n o t  comple t e ly  overgrown t h e  s i te .  

may e v e n t u a l l y  sp read  n a t u r a l l y  i n t o  more of  t h e  p l a n t e d  areas. 

a l o n g  t h e  banks where trees and 

Seeds  from t h e s e  few p l a n t s  

The 44-acre de t ached  area c o n t a i n i n g  t h e  San ta  Fe T r a i l  wagon r u t s  w a s  

o r ig ina l ly  Bluestem-Grama P r a i r i e .  P r a i r i e  dogs  and Burrowing owls  now 

occupying t h e  s i t e  were common a s  t h e  b i s o n  i n  areas where t h e  g r a s s  w a s  kep t  

ahor t .  Grazing h a s  e l i m i n a t e d  f o r  t h e  most p a r t  t h e  t a l l  g r a s s e s  f rom t h i s  

area a l lowing  Blue grama and B u f f a l o  g r a s s  t o  dominate  a long  w i t h  a n n u a l s  

such a s  L i t t l e  b a r l e y  (Hordeum pusi l lurn)  and Downy brome (Bromus t ec to rum) .  

F l u c t u a t i o n s  i n  t h e  weather  and t h e  o c c u r r e n c e  of f i r e  were v e r y  impor t an t  

fac tors  i n  t h e  o r i g i n a l  v e g e t a t i o n  of t h i s  r e g i o n .  

Bluestem-Grama P r a i r i e  o s c i l l a t e d  eas tward  w i t h  p e r i o d s  of d rough t  and 

wstward w i t h  p e r i o d s  of  h i g h e r  p r e c i p i t a t i o n .  

Savanna r e g u l a r l y  would be  damaged by l i g h t n i n g  

the encroachment of t h e  f o r e s t  o n t o  t h e  upland  prair ie .  Most of t h e  e l m  trees 

along t he  river edge have been l o s t  i n  r e c e n t  y e a r s  n o t  t o  f i r e  b u t  t o  t h e  

Dutch e l m  d i s e a s e .  

The dominants  of t h e  

The F l o o d p l a i n  F o r e s t  and 

induced f i r e s  which l i m i t e d  



Most of F o r t  Larned excep t  immediately nex t  t o  t h e  b u i l d i n g s  w a s  

c u l t i v a t e d  a t  one t i m e  p r i o r  t o  e s t a b l i s h m e n t  as a N a t i o n a l  His tor ic  S i t e .  

The 44-acre de t ached  area h a s  been grazed b u t  neve r  plowed. 

are a v a i l a b l e  on t h e  r e p l a n t i n g  program which w a s  begun i n  1968 t o  c o n v e r t  

the land back t o  v e g e t a t i v e  c o n d i t i o n s  s i m i l a r  t o  t h e  p e r i o d  of 1860-1878. 

Blue grama and B u f f a l o  g r a s s  w e r e  p l a n t e d  i n  most cases i n  t h e  f a l l  i n  Sudan 

s tubble .  

as areas a l r e a d y  i n  g r a s s .  

a f t e r  a l r e a d y  e s t a b l i s h e d  i n  g r a s s .  

other broadleaved weeds w a s  used on most areas i n  1974 and 1975. 

is shown i n  Tab le  1. 

D e t a i l e d  r e c o r d s  

Mowing a t  4-6 week i n t e r v a l s  w a s  c a r r i e d  o u t  on p l a n t i n g s  as w e l l  

S p r i n g  b u r n i n g  w a s  done r e g u l a r l y  on some areas 

H e r b i c i d e  s p r a y i n g  f o r  d a n d e l i o n s  and 

A summary 

Sta tus  of t h e  p r a i r i e  remnants  and p l a n t i n g s  

The g r a s s  management p l o t s  r e p r e s e n t  a s u c c e s s f u l  program of r e e s t a b l i s h i n g  

the n a t i v e  v e g e t a t i o n  of  t h e  s i t e .  

useful i n  d e s c r i b i n g  t h e  s p e c i e s  as observed i n  J u l y  1975. 

A b r i e f  pa rag raph  on e a c h  p l o t  would be  

S p e c i f i c  manage- 

ment s u g g e s t i o n s  w i l l  be i n c l u d e d  a l o n g  w i t h  t h e  d e s c r i p t i o n s  and g e n e r a l  

' recommendations will be covered i n  t h e  n e x t  s e c t i o n  of t h e  r e p o r t .  

' P l o t  1 - One of t h e  earliest p l o t s  (1969) e s t a b l i s h e d  t o  Blue grama and 

Buffalo g r a s s ,  p l o t  1 c o n s i s t s  of a n  e x c e l l e n t  s t a n d  of  Blue grama, B u f f a l o  

grass, S i l v e r  b lues t em (Andropogon s a c c h a r o i d e s )  and Big b lues t em i n  t h e  

northern h a l f  and a s c a t t e r e d  h e a l t h y  s t a n d  of Blue grama and B u f f a l o  g r a s s  

i n  the s o u t h  h a l f .  

species which are  s lowly  s p r e a d i n g  i n t o  t h i s  p l o t .  

The r o a d s i d e  c o n s i s t s  of a m i x t u r e  of B lues t em-Pra i r i e  

The abundance of f i r e  weed 

(Kochia s c o p a r i u s )  and Annual brome g r a s s  (Bromus s p p . )  i n  t h e  s o u t h  h a l f  of 

the p l o t  may be s lowing  down t h i s  s p r e a d .  Some a d d i t i o n a l  d e s i r a b l e  s p e c i e s  

i n  t h i s  p l o t  i n c l u d e  Sand dropseed ( 3 o r o b o l u s  c r y p t a n d r u s ) ,  Canada w i l d  r y e ,  

Ground plum ( P h y s a l i s  h e t e r o p h y l l a ) ,  S i l v e r  b lues t em,  Western w h e a t g r a s s ,  
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False  bonese t  (Kuhnia e u p a t o r o i d e s ) ,  Swi t chgras s ,  S ide -oa t s  grama, and L i t t l e  

bluestem. Some a d d i t i o n a l  u n d e s i r a b l e  s p e c i e s  are P r i c k l y  l e t t u c e  (Lactuca 

s c a r i o l a )  , Green f o x t a i l  ( S e t a r i a  v i r i d i s )  , Dandel ion (Taraxacum of f i c i n a l e )  , 

Alfa l fa  (Medicago s a t i v a )  and Goathead ( T r i b u l u s  terrestris) . Cont inue  

mowing t h e  s o u t h  half and d i s c o n t i n u e  mowing of n o r t h  h a l f  o r  no more t h a n  

once a y e a r .  

P l o t  2 - E s t a b l i s h e d  i n  1973,  t h i s  p l o t  i s  a n  e x c e l l e n t  s t a n d  o f  Blue 

grama and B u f f a l o  grass i n  e a r l y  s t a g e s  of  s p r e a d i n g .  Abundant Green f o x t a i l  

as a weed a l o n g  w i t h  Dandel ion ,  A l f a l f a ,  Bermuda grass (Cynodon d a c t y l o n ) ,  

and Smooth brome (Bromus i n e r m i s )  s u g g e s t  that mowing shou ld  b e  con t inued .  

I r r i g a t i o n  ove r f low from t h e  f i e l d  t o  t h e  s o u t h  should  b e  s topped  o r  weedy 

i n f e s t a t i o n  can  be expec ted .  

P l o t  3 - An e x c e l l e n t ,  w e l l  s t a b i l i z e d  s t a n d  of B u f f a l o  g r a s s  and Blue 

grama wi th  on ly  problem be ing  abundant  Dandel ion.  Some o t h e r  d e s i r a b l e  

p r a i r i e  p l a n t s  e s t a b l i s h i n g  i n c l u d i n g  S i lve r  b lues t em,  V i r g i n i a  wi ld  r y e  

(Elymus v i g i n i c u s ) ,  Canada wi ld  r y e  (Elymus c a n a d e n s i s ) ,  Western ragweed, 

False bonese t ,  Gaura(Gaura s p p . ) ,  Swi t chgras s ,  and T a l l  d ropseed .  Mowing 

can be skipped f o r  a y e a r  i f  Dandel ions  are sp rayed ;  however,  i n  t h e  NE co rne r  

there is  a p a t c h  of poor e s t a b l i s h m e n t  which should  be  mowed. 

P l o t  4 - A weedy p a s t u r e  w i t h  f ragments  of o r i g i n a l  p r a i r i e  sod s t i l l  

in tac t .  Mowing and s p r a y i n g  shou ld  b e  done o n l y  i f  weeds become i n t o l e r a b l e .  

No seeding recommended u n t i l  s i l o s  are  f i l l e d  i n  and t h e n  a n  overseeding  o n l y  

i n  those areas where t h e  ground h a s  been h e a v i l y  d i s t u r b e d .  

the o r i g i n a l  p r a i r i e  sod from f u r t h e r  damage. 

Try t o  p r o t e c t  
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P l o t  5 - Es tab l i shmen t  of B u f f a l o  g r a s s  and Blue grama i s  g e n e r a l l y  

good t o  e x c e l l e n t  w i t h  much weedy growth of A l f a l f a ,  Green f o x t a i l ,  and 

Pr ick ly  l e t t u c e .  Mowing should  c o n t i n u e ,  b u t  two i n c h e s  h i g h e r ,  less o f t e n  

and a few f e e t  f a r t h e r  from t h e  r i v e r  bank where some o r i g i n a l  p r a i r i e  

p l an t s  a r e  s t i l l  p r e s e n t .  

P l o t  6 - E s t a b l i s h e d  i n  1973,  t h i s  p l o t  has  a s p o t t y ,  f a i r  cove r  of 

Blue grama and B u f f a l o  g r a s s .  Heavy cover  of  P r i c k l y  l e t t u c e ,  d a n d e l i o n ,  

and lesser amounts of Horseweed (Conyza c a n a d e n s i s )  and a n n u a l  brome g r a s s e s  

should b e  c o n t r o l l e d  by mowing. 

P l o t  7 - An e x c e l l e n t  s t a n d  of B u f f a l o  g r a s s  and B lue  grama h a s  been  

e s t ab l i shed  i n  t h i s  p l o t  p l u s  a n  impressive i n f l u x  o f  o t h e r  p r a i r i e  s p e c i e s  

such as Swi tchgras s  i n  abundance,  S i d e - o a t s  grama, Wine cup ( C a l l i r h o e  

involucra ta ) ,  Big b lues t em,  Gaura,  Sand d ropseed ,  and Wild gourd (Cucurb i t a  

foe t id l s s ima) .  

grass. Other  weedy s p e c i e s  i n c l u d e  Bindweed (Convolvulus  s p . ) ,  Dandel ion ,  Curly 

dock (Rumex c r i s p u s ) ,  and Smooth brome. Mow e a r l y  o r  n o t  a t  a l l  f o r  a year  

t o  s t r eng then  t h e  t a l l  s p e c i e s  and s p r a y  t h e  two s m a l l  p a t c h e s  of Bindweed. 

A s t r i p  a l o n g  t h e  east edge i s  h e a v i l y  i n f e s t e d  w i t h  Bermuda - 

P l o t  8.  Attempts  t o  e s t a b l i s h  s h o r t  g r a s s e s  i n  1 9 7 1  f a i l e d  because  of 

strong c a r r y  over  of materials from former f e e d l o t  a c t i v i t i e s .  Ob ta in  a s o i l  

t es t  and t r y  t o  b a l a n c e  w i t h  a d d i t i o n  of o t h e r  n u t r i e n t s .  Seed t o  a mix tu re  

of t a l l  g r a s s e s  and s p r a y  for broadleaved  weed c o n t r o l  a t  leasr: f o r  f i r s t  y e a r .  

P lo t  9 - E x c e l l e n t  e s t a b l i s h m e n t  of B u f f a l o  g r a s s  and Blue grama has  been 

achieved i n  t h e  area marked 9B w i t h  fa i r  t o  good e s t a b l i s h m e n t  i n  9 A .  

Abundant Dandel ion,  Wild l e t t u c e ,  Green f o x t a i l  and Annual brome g r a s s e s  are 

present w i t h  Punc tu re  v i n e  i n  p l a c e s  where much d r i v i n g  h a s  been done.  

Continue mowing and s p r a y i n g  f o r  weeds. 
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P l o t  10 - E x c e l l e n t  Buf fa lo  g r a s s  and Blue grama t u r f  i s  e s t a b l i s h e d  

with o c c a s i o n a l  Swi t chgras s ,  S i l v e r  b lues tem,  F a l s e  b o n e s e t ,  Wild gourd ,  and 

Gaura. Goats beard  (Tragopogon d u b i u s ) ,  Dandel ion and Wild l e t t u c e  are 

s c a t t e r e d  abundant .  Mowing c a n  be  r a i s e d  h i g h e r  and done less o f t e n .  

P l o t  11 - E s t a b l i s h e d  t h i s  y e a r  t h i s  p l o t  shows good e s t a b l i s h m e n t  of 

Buffalo g r a s s  and Blue grama on h i g h e r  ground and poor i n  lower areas; 

however i t  depends on how t h e  r a i n s  come. A l f a l f a  and Green f o x t a i l  are 

abundant. A good s o u r c e  of p r a i r i e  p l a n t s  o c c u r s  n e x t  t o  t h e  r iver  where 

mowing could  b e  p u l l e d  back. 

P l o t  1 2  - Good e s t a b l i s h m e n t  of E u f f a l o  g r a s s  and Blue grama w i t h  weedy 

inf luence of Green f o x t a i l  and Wild l e t t u c e .  

adequate t o  m a i n t a i n  t h e  s h o r t  g r a s s e s .  

Mowing p rocedure  a p p e a r s  

P l o t  13 - Es tab l i shmen t  of Blue grama and B u f f a l o  g r a s s  i s  good a t  t h e  

edges and s p o t s  b u t  g e n e r a l l y  poor  in a r e a s  of heavy P r i c k l y  l e t t u c e .  

native p r a i r i e  s p e c i e s  a re  growing a t  t h e  r i v e r  b l u f f  edge i n c l u d i n g  Western 

S e v e r a l  

vheatgrass,  S ide -oa t s  grama, Big b lues t em,  Many f lowered  s c u r f p e a ,  Narrow 

leaved milkweed (Asc lep ia s  s t e n o p h y l l a ) ,  Wine cup and P r i c k l e  poppy (Argemone 

polyanthemos) . 
P l o t  1 4  - A f e w  n a t i v e  s p e c i e s  are p r e s e n t  i n  t h i s  p a s t u r e  area i n c l u d i n g  

Wild gourd, Western whea tg ras s ,  Sand dropseed  (Sporobolus  c r y p t a n d r u s )  and 

h f f a l o  g r a s s ,  b u t  t h e  main cover i s  T a l l  f e s c u e  (Fes tuca  a rund inacea )  

Orchard g r a s s  ( D a c t y l i s  g l o m e r a t a ) ,  Smooth brome, Annual brome g r a s ~ e s ,  

Bermuda g r a s s  and P r i c k l y  l e t t u c e .  S e v e r a l  l a r g e  cottonwood trees are 

present. Along t h e  r i v e r  edge t h e  p r a i r i e  p l a n t s  appea r .  A small s t r i p  

extends n o r t h  a long  t h e  road  t o  t h e  b r i d g e  which i s  w e l l  s t a b i l i z e d  B l u e s t e m -  

Prair ie  i n c l u d i n g  s p e c i e s  of Goldenrods (So l idago  s p p . ) ,  Blue l e t t u c e  

JLactuca p u l c h e l l a ) ,  Poison  i v y ,  Big b lues t em,  Canada wi ld  r y e ,  Many f lowered  
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scur fpea ,  Wild l i c o r i c e  (Glycor rh iza  l e p i d o t a ) ,  Ironweed (Veronia  f a s c i c u l a t a ) ,  

Western ragweed, Sand d ropseed ,  S ide -oa t s  grama, Western w h e a t g r a s s ,  T a l l  

l eadplan t  (Amorpha f r u t i c o s a )  , S k e l e t o n  weed (Lygodesmia j u n c e a )  , Wild gourd,  

and many o t h e r s .  

The major  p o r t i o n  of p l o t  1 4  w i l l  r e q u i r e  mowing a t  t i m e s  t o  c o n t r o l  

veedy growth however t h e  s t r i p  a l o n g  t h e  r i v e r  b l u f f  r e q u i r e s  n o t h i n g  b u t  an  

occasional  s p r i n g  burn ing .  

P l o t  15 - I n  weeds now from nea rby  c u l t i v a t i o n ,  t h i s  p l o t  shou ld  be  

planted t o  a n a t i v e  t a l l  g r a s s  m i x t u r e  and mowed h i g h  u n t i l  weed c o n t r o l  is 

achieved. 

should b e  p r o t e c t e d  from damage d u r i n g  s i t e  p r e p a r a t i o n  f o r  p l a n t i n g .  

A remnant edge of  n a t i v e  p l a n t s  which e x i s t s  a l o n g  t h e  r iver  b l u f f  

P l o t  1 6  - A remnant of o r i g i n a l  Bluestem P ra i r i e  w i t h  B u f f a l o  g r a s s  and 

Silver b lues tem most abundant .  

only t o  reduce  Grass bur  (Cenchus s p p . )  o c c u r r i n g  t h e r e .  Occas iona l  s p r i n g  

burning should  b e  adequa te  main tenance  p rocedure .  

Mowing should  b e  r e s t r i c t e d  t o  road  d i t c h  

P l o t  1 7  - An e x c e l l e n t  s t a n d  o f  g r a s s e s  has  been o b t a i n e d  h e r e  w i t h  

Buffalo g r a s s ,  Blue grama, S i l v e r  bluestern,  F a l s e  b o n e s e t ,  Windmill  g r a s s  

(Chloris v e r t i c i l l a t a )  and Canada w i l d  rye .  

least r a i s e d  a few i n c h e s .  

, 

Mowing can  b e  reduced o r  a t  

P l o t  18 - A mix tu re  o f  B u f f a l o  g r a s s ,  Blue grama, Sand d ropseed ,  a f e w  

Fireweed,  Silver bluestem, Wine cups and gourds  are p r o v i d i n g  a good c o v e r .  

Bermuda g r a s s  and Annual brome g r a s s e s  are  p r e s e n t  as weeds.  

continue as i n  P l o t  19 .  

Mowing should 

P l o t  1 9  - A m i x t u r e  of B l u e g r a s s ,  B u f f a l o  g r a s s ,  Sand d ropseed ,  Windmill  

grass, Wine cup ,  and a s c a t t e r i n g  of o t h e r  p l a n t s  such  as Bermuda g r a s s  and 

Fireweed provide  a f a i r l y  s o l i d  t u r f  f o r  t h e  Headquar t e r s  grounds.  

should con t inue ,  w i thou t  w a t e r i n g ,  t o  m a i n t a i n  t h i s  as a s t a n d  of n a t i v e  

trasses, "bea ten  down'' by heavy u s e .  

Mowing 
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P l o t  20 - There  are a c t u a l l y  t h r e e  segments  t o  t h i s  p l o t ,  and each  

should receive s e p a r a t e  t r e a t m e n t .  

shape from an ima l  d i g g i n g  a c t i v i t y ,  

I t  can be r e seeded  t o  t a l l  p r a i r i e  s p e c i e s .  

is i n  excellent n a t i v e  p r a i r i e  w i t h  Big b lues t em most abundant .  

n o t  recommended. The t h i r d  segment n e a r  t h e  s ta te  p a r k  should be  mowed as i t  

cur ren t ly  is b e i n g  handled .  

The segment n e a r e s t  t h e  b r i d g e  i s  i n  poor 

It  shou ld  be  mowed o c c a s i o n a l l y  u n t i l  

The second segment t o  t h e  n o r t h  

Mowing i s  

P l o t  2 1  - Nothing should  be  done u n t i l  s i l o s  are f i l l e d  i n .  

spraying on ly  i f  weeds become i n t o l e r a b l e .  Smal l  p a t c h e s  of s t a b i l i z e d  

p ra i r i e  sod p r e s e n t  h e r e  should  be  p r o t e c t e d  from damage d u r i n g  t h e  r e e s t a b -  

lishment p r o c e s s .  

Mowing and 

P l o t  22 - A n a t i v e  s t r i p  of Western wheat g r a s s ,  S i l v e r  b lues t em,  Gourd 

and many o t h e r  s p e c i e s ,  t h i s  p l o t  should be  l e f t  unmowed and o c c a s i o n a l l y  

burned i n  t h e  s p r i n g .  

Santa  Fe Tra i l  R u t s  - Moderate g r a z i n g  h a s  removed a l l  of t h e  tall 

grasses from t h i s  remnant of o r i g i n a l  Bluestem-Grama P r a i r i e .  

Of abundant a n n u a l  brome g r a s s e s  and L i t t l e  b a r l e y  are a l s o  i n d i c a t o r s  Of 

change from t h e  o r i g i n a l .  I t  does  n o t  seem p o s s i b l e  t o  m a i n t a i n  cove r  of 

alxed t a l l  and s h o r t  grassis t h a t  was t y p i c a l  of t h i s  area from 1860-1878 w i t  

the present  g r a z i n g  p r e s s u r e .  T h e r e f o r e ,  gqazing should b e  removed t o  r e g a i n  

the o r i g i n a l  r e p r e s e n t a t i v e  s p e c i e s  whhch may y e t  b e  p r e s e n t  i n  a very  

depauperate c o n d i t i o n  i n  t h e  sod .  

The occur rence  

Analysis of Management 

In  g e n e r a l ,  t h e r e  has  been a remarkable  j o b  of r e e s t a b l i s h i n g  t h e  n a t i v e  

grasses. Good common s e n s e  has  provided  a s u b s t a n t i a l  b a s i s  f o r  s u c c e s s  i n  

this r a the r  expe r imen ta l  p r o c e s s .  

are most u s e f u l  and w o r t h  eve ry  e x t r a  hour  of t ime they  have t aken .  

Records which have been kept  on t h e  areas 

Although 

L 
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s p e c i f i c  s u g g e s t i o n s  have been made f o r  each  of t h e  numbered p l o t s ,  some 

general  recommendations are i n  o r d e r .  

1. Spr ing  bu rn ing  should  b e  used less o f t e n  t h a n  i t  h a s  i n  t h e  p a s t ,  

There  i s  some damage t o  s o i l  e s p e c i a l l y  when combined w i t h  mowing. 

s t r u c t u r e  when exposed t o  i n t e n s i v e  r a i n  d rop  a c t i o n .  

s o i l s ,  e s p e c i a l l y  s i l t y  c l a y  loams, which would i n t e r f e r e  w i t h  i n f i l t r a t i o n  

Puddl ing  may occur  on 

of water i n t o  deepe r  l a y e r s  of t h e  s o i l  caus ing  more r u n  of f  and e r o s i o n  

and s h o r t a g e  o f  water i n  t h e  deepe r  r o o t i n g  zones  of t h e  s o i l .  Thus,  

weeker p l a n t s  can  r e s u l t  i n  some cases from burn ing .  

2. Mowing of v e g e t a t i o n  around t h e  b u i l d i n g s  of F o r t  Larned i s  

approximately a t  t h e  p rope r  h e i g h t ,  however, mowing less o f t e n  and a t  

heights of s i x  i n c h e s  would be more d e s i r a b l e  f o r  o u t l y i n g  areas. 

This i s  e s p e c i a l l y  t r u e  as t a l l  g r a s s e s  beg in  t o  r e t u r n  t o  t h e  p l a n t i n g s  

e i ther  by n a t u r e  o r  by d e s i g n .  - )  

3 .  Array from t h e  b u i l d i n g s  t h e  t a l l e r  g r a s s e s  and f o r b s  should  b e  

neatly p l an ted  

encouraged t o  e s t a b l i s h  i n  t h e  p l a n t i n g s .  

should be  done i n  t h o s e  p l o t s  which have been r e c e n t l y  e s t a b l i s h e d  p a r t i c u l a r l y  

5 ,  9,  11, and 13 .  

An ove r seed ing  of t a l l  g r a s s e s  

Es t ab l i shmen t  of  p l o t s  8 and 15 shou ld  emphasize t a l l  

grass s p e c i e s .  With g r a z i n g  t h e r e  i s  a tendency  f o r  B u f f a l o  g r a s s  and Blue 

grama t o  dominate  on t h e s e  s o i l s ;  however, i t  is b e t t e r  from a s t a n d  p o i n t  

of management and from h i s t o r i c a l  p e r s p e c t i v e  t o  i n t r o d u c e  more of t h e  t a l l  

grasses and f o r b s  t o  t h e  p l a n t i n g s .  More s t a b i l i t y  i s  ach ieved  i n  t h e  long  

run, .and less main tenance  c a n  b e  expec ted  e v e n t u a l l y .  

however, w i l l  b e  that of a n  uneven,  mixed l andscape ,  not a mowed p a s t u r e  o r  

The appearance ,  

f i e l d  . 
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4 .  Although g r a z i n g  would be a d i f f i c u l t  p rocedure  t o  con templa t e ,  i t  

may be d e s i r a b l e  t o  c o n s i d e r  hay removal  from some of t h e  g r a s s  management 

p l o t s  in t h e  f u t u r e .  

5 .  Many n a t i v e  p r a i r i e  s p e c i e s  are p r e s e n t  i n  t h e  area and through t h e  

course  of t i m e  w i l l  sp read  n a t u r a l l y  i n t o  t h e  g r a s s  management plots. 

would b e  d e s i r a b l e  i f  a program of seed  c o l l e c t i n g  cou ld  be  e s t a b l i s h e d  t o  

encourage t h i s .  

It 

6 .  I n  a d d i t i o n  t o  t h e  v e r y  e x c e l l e n t  w r i t t e n  r e c o r d s  of accomplishment 

of g r a s s  e s t a b l i s h m e n t ,  i t  would be d e s i r a b l e  t o  have photo  s t a t i o n s  t o  show 

v i s u a l l y  t h e  changes as they  o c c u r .  

The f o l l o w i n g  i n f o r m a t i o n  i s  provided  by t h e  S o i l  Conse rva t ion  S e r v i c e  

District C o n s e r v a t i o n i s t  a t  Larned ,  Kansas concern ing  p l a n t i n g  s p e c i f i c a t i o n s  ( 3 ) .  

1. Seedbed. Normally f o r a g e  sorghums o r  milo i s  seeded d u r i n g  t h e  

growing s e a s o n  p r i o r  t o  t h e  w i n t e r  o r  s p r i n g  p l a n t i n g  of t h e  g r a s s .  Use 

row spac ings  n o t  ove r  1 6  i n c h e s  a p a r t .  Forage i n  excess of 1 2  i n c h e s  s t u b b l e  

height may b e  removed. 

2. D r i l l i n g .  Native g r a s s e s  shou ld  be seeded w i t h  a g r a s s  d r i l l  

equipped w i t h  doub le  c o u l t e r  f u r r o w  o p e n e r s  w i t h  d e p t h  bands and p r e s s  wheels  

or drag  c h a i n s .  Seeds shou ld  be  p l a n t e d  1 / 2  to 3 / 4  i n c h e s  deep .  

3 .  Seeding  m i x t u r e s .  Pawnee D i s t r i c t ,  loamy upland  sites. Add t o  t h e  

dnimum f o r  each  s p e c i e s  t o  t o t a l  4.5  pounds of PLS p e r  acre. T o t a l  q u a n t i t y  

of seed p l a n t e d  may b e  10  p e r c e n t  more o r  l ess .  

Min. and Max. f o r  Each Spec ie s  
Pounds PLS/Acre 

Min. Max. 

Big b l u e s  tern .a  1 . 6  

Little b l u e s t  e m  . 4  .8 

Sndiangrass . o  1 . 6  

Side o a t s  grama . o  1 . 2  
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continued 

Switchgrass  

Blue grama 

Buffalo g r a s s  

Western wheat g r a s s  

Min. Max. 

. 3  . 6  

.o .4 

.o . 6  

.o 1 . 2  

Because most of t h e  F o r t  Larned N a t i o n a l  H i s t o r i c  S i t e  i s  a l r e a d y  i n  

permanent g r a s s  c o v e r ,  t h e  above m i x t u r e  h a s  l i m i t e d  a p p l i c a t i o n .  It shou ld  

be used i n  p l a n t i n g  P l o t s  4 ,  8 ,  15 ,  and 2 1 .  The re  i s  c o n s i d e r a b l e  f l e x i -  

b i l i t y  i n  s p e c i f i c  m i x t u r e s .  For P l o t  8 ,  f o r  example,  I would u s e  Big 

Bluestem (1.5) , L i t t l e  b lues t em ( . 5 )  , I n d i a n  g r a s s  (1 .5)  , S w i t c h g r a s s  ( . 5 ) ,  

and Western w h e a t g r a s s  ( . 5 )  t o  t o t a l  t h e  4 . 5  pounds of PLS p e r  acre.  T h i s  

i s  s l i g h t l y  d i f f e r e n t  from t h e  m i x t u r e  I s u g g e s t e d  ear l ie r  u s i n g  more 

Switchgrass.  

e s t ab l i shed  and i t  i s  n o t  n e c e s s a r y  t o  mow as o f t e n  and as low as h a s  been 

done i n  t h e  p a s t ,  I would recommend a n  o v e r s e e d i n g  of Big b lues t em,  L i t t l e  

bluestem, I n d i a n  g r a s s ,  S i d e  o a t s  grama, S w i t c h g r a s s ,  and Western whea tg ras s  

a t  2 pounds o r  so PLS p e r  acre. 

coming i n  on t h e i r  own i n  P l o t s  1, 7 ,  and 10 ,  b u t  i t  c a n  be speeded up 

great ly  by o v e r s e e d i n g  a m i x t u r e  c o n t a i n i n g  a b o u t  e q u a l  amounts PLS. 

seed of Canada w i l d  r y e ,  t a l l  d ropseed ,  sand d ropseed  and any of t h e  p r a i r i e  

forbs can be  o b t a i n e d ,  i t  would b e  d e s i r a b l e  t o  throw them i n  a l s o .  

have come a l o n g  way i n  t h e  r e e s t a b l i s h m e n t  p r o c e s s  h e r e  w i t h  e x c e l l e n t  r e c o r d s ,  

b u t  I t h i n k  t h e  a d d i t i o n a l  i n p u t  o f t a l l p r a i r i e  s p e c i e s  will p r o v i d e  b e t t e r  

weed c o n t r o l  and less mowing t h a n  you have under  t h e  p r e s e n t  set  up. It w i l l  

For  t h o s e  p l o t s  where B u f f a l o  g r a s s  and Blue grama are  

It i s  n o t  s u r p r i s i n g  t o  see t h e s e  s p e c i e s  

If 

You 

! 

e. 
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be necessa ry  t o  r e e d u c a t e  people  t o  a c c e p t  t h e  t a l l e r ,  more uneven appearance 

of t h e  mix tu res  t h a t  what t hey  have been f a m i l i a r  w i t h  c l o s e l y  mowed. 

An i n t e r p r e t i v e  program u s i n g  t h e  n a t i v e  s p e c i e s  should  be e s t a b l i s h e d  

It w i l l  h e l p  even though t h i s  i s  n o t  t h e  pr imary o b j e c t i v e  of F o r t  Larned.  

i n  t h e  long  run  t o  i n t e r p r e t  t h e  many a s p e c t s  of t h e  environment t h a t  

in f luenced  l i f e  d u r i n g  t h e  1860 ' s  and 7 0 ' s  t o  p rov ide  v i s i t o r s  w i t h  a deeper  

a p p r e c i a t i o n  of our  p i o n e e r  h e r i t a g e .  

Local References  

(1) Na t iona l  Park S e r v i c e .  1968. F o r t  Larned N a t i o n a l  H i s t o r i c  S i t e .  

Kansas.  Brochure.  

( 2 )  Kuchler ,  A .  W .  1 9 7 4 .  A N e w  Vege ta t ion  Map of  Kansas.  Ecology 55 ( 3 ) :  

586-604.  

( 3 )  S o i l  Conserva t ion  S e r v i c e .  1 9 7 4 .  Kansas S tanda rds  and S p e c i f i c a t i o n s  

f o r  Range Seeding.  S e c t i o n  I V  TG Not ice  KA-3, 4 / 1 6 / 7 4 .  
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Table  I 
Grass Management P l o t s  
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Wilson ' s  Creek N a t i o n a l  B a t t l e f i e l d  

I. H i s t o r i c a l  S e t t i n g  

"The Bat t le  of W i l s o n ' s  Creek w a s  fough t  . . . . on August 10 ,  1861  between 

Union and Confede ra t e  f o r c e s  f o r  c o n t r o l  of  M i s s o u r i  i n  t h e  f i r s t  yea r  of 

t h e  C i v i l  War" (1). The h i g h e s t  p o i n t  i n  t h e  p a r k ,  named Bloody H i l l  because 

the f i e r c e s t  a c t i o n  of  t h e  b a t t l e  took p l a c e  t h e r e ,  p r o v i d e s  a view of t h e  

whole B a t t l e f i e l d .  It  t a k e s  on t h e  atmosphere of a f r o n t i e r  c r o s s r o a d s  

where two A r m i e s  m e t  i n  a b r i e f  b u t  dead ly  e n c o u n t e r .  The N a t i o n a l  B a t t l e f i e l d  

comprises 1 7  30 acres. 

11. Natural H i s t o r y  

The area is p robab ly  less f o r e s t e d  today t h a n  i t  w a s  i n  1861  and c e r t a i n l y  

more f o r e s t e d  t h a n  i t  a p p e a r s  i n  t h e  1936 a e r i a l  pho tographs .  The f o r e s t s  

are probably of a d i f f e r e n t  s t r u c t u r e  today t h a n  o r i g i n a l l y  even though they  

may be composed of t h e  same s p e c i e s .  Some a c c o u n t s  of  the b a t t l e  d e s c r i b e  

the men marching th rough  p a r k - l i k e  f o r e s t .  T h i s  would b e  t y p i c a l  of mature 

_Oak-Hickory F o r e s t ,  uncommon anywhere i n  t h e  v i c i n i t y  today .  

maturity i n  one area of  t h e  p a r k  i n  t h e  SE c o r n e r ,  east  of  t h e  abandoned 

r a i l road  right-of-way. The Bloody H i l l  f o r e s t  w a s  s e l e c t i v e l y  c u t  f o r  t imber  

in t h e  1930's ;  t h e r e f o r e ,  much of i t  i s  regrowth of s m a l l  trees and s h r u b s  

and any th ing  b u t  p a r k - l i k e  o r  ma tu re .  A few v e r y  o l d  trees s t i l l  remain 

which could have been s i z e a b l e  trees d u r i n g  t h e  b a t t l e  and too  hol low or  

crooked f o r  c u t t i n g  d u r i n g  subsequent  t imber  h a r v e s t s .  It  w a s  a l s o  noted a t  

the t i m e  of t h e  b a t t l e  t h e  r iver  bottom was a n  i m p e n e t r a b l e  j u n g l e ,  a c o n d i t i o n  

which is much t h e  same today .  

It i s  approach ing  

-- 

The o r i g i n a l  v e g e t a t i o n  was a mosaic of Oak-Hickory F o r e s t ,  Bluestem- 

P ra i r i e ,  and brushy o r  s c a t t e r e d  t ree  'ledge'' ( 2 ) .  The l i m e s t o n e  r i d g e  com- 

prising Bloody H i l l  s u p p o r t s  a sha l low rocky s o i l  which would be v e r y  u n l i k e l y  

-_ c_ - 
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c l e a r e d  f o r  a g r i c u l t u r e  b u t  which would s u p p o r t  a n  adequa te  f o r e s t  w i t h  

H i c k o r i e s  (Carya s p p . ) ,  Chinkapin oak (Quercus  m u h l e n b e r g i i ) ,  Red oak (4. 

r u b r a ) ,  Black oak (9. v e l u t i n a ) ,  P o s t  oak (9. s t e l l a t a ) ,  Black j a c k  oak 

(9. r n a r i l a n d i c a ) ,  Ash (F rax inus  a m e r i c a n a ) ,  Basswood ( T i l i a  amer i cana ) ,  

Black walnut  ( J u g l a n s  n i g r a )  and E l m  (Ulmus s p p . ) .  A l a r g e  open-grown Red 

oak t ree  i n  hay f i e l d  NW of t h e  Ray House had f a l l e n  w i t h i n  t h e  p a s t  year .  

Its growth r i n g s  r a t h e r  c l e a r l y  showed a n  a g e  of approx ima te ly  110 y e a r s ,  

which would have p l a c e d  i t  as  hav ing  s t a r t e d  i n  t h e  decade a f t e r  t h e  Bat t le .  

The o n l y  o t h e r  trees which appeared t o  b e  o l d e r  w e r e  t h o s e  few on Bloody H i l l  

i n  t h e  m i d s t  of young trees, s h r u b s ,  and s c a t t e r e d  p l a n t s  of  t h e  p r a i r i e  i n  

open s p o t s .  These i n c l u d e d  S i d e  o a t s  grama (Boutelous c u r t i p e n d u l a ) ,  L i t t l e  

bluestem (Andropogon s c o p a r i u s ) ,  S w i t c h g r a s s  (Panicum v i r g a t u m ) ,  P r i c k l y  

pear (Opuntia  s p . ) ,  R u e l l i a  ( R u e l l i a  s t r e p e n s ) ,  and many others. 

The B lues t em-Pra i r i e  of  t h i s  r e g i o n  would b e  dominated by-Big b lues t em 

(Andropogon g e r a r d i ) ,  L i t t l e  b lues t em,  S w i t c h g r a s s ,  and I n d i a n  g r a s s  

(Sorghastrum n u t a n s )  w i t h  o t h e r  components i n c l u d i n g  S i d e  o a t s  grama, Black 

eyed Susan (Rudbeckia h i r t a )  , B u t t e r f l y  milkweed ( A s c l e p i a s  t u b e r o s a )  , P u r p l e  

coneflower (Echinacea p a l l i d a ) ,  P r a i r i e  c l o v e r  (Petalostemon s p p . ) ,  Aster 

(Aster s p p . ) ,  Daisy f l e a b a n e  ( E r i g e r o n  s t r i g o s u s ) ,  B l a z i n g  s t a r  ( L i a t r i s  

asper) ,  Wild bergamot (Monarda f i s t u l o s a ) ,  and many o t h e r s .  But t h e r e  is  a 

strong tendency € o r  s h r u b s  and trees t o  e s t a b l i s h  in t h e  p r a i r i e ,  and t o  

replace i t  u n l e s s  c o n t r o l l e d  by r e c u r r i n g  f i r e s .  

Blackberries and Black r a s p b e r r i e s  (Rubus s p p . )  , M u l t i f l o r a  r o s e  (Rosa 

mul t i f l o ra )  , Cedar ( J u n i p e r u s  v i r g i n i a n a )  , Buck b r u s h  (Symphoricarpos 

orbiculatus)  , Dogwood (Cornus s p p . )  , Wild g rape  ( V i t i s  spp . )  , Sumac (Rhus 

g labra)  , S a s s a f r a s  ( S a s s a f r a s  a lbidum) , Persimmon (Diospyros v i r g i n i a n a )  , 

To s t a r t  w i t h  t h e s e  i n c l u d e  

1, and Black c h e r r y  (Prunus s e r o t i n a ) .  
"' 

> c  
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Management H i s t o r y  o f  t h e  P r a i r i e  Areas 

It  i s  a d i f f i c u l t  t a s k  t o  assemble s p e c i f i c  i n f o r m a t i o n  on t h e  management 

of  v a r i o u s  u n i t s  because of  s c a t t e r e d  r e c o r d s  and t h e  s h o r t a g e  of t i m e  t o  

s ea rch  them o u t .  Some areas a re  b e i n g  l e a s e d  f o r  g r a z i n g ,  o t h e r s  are mowed 

and o t h e r s ,  a l t h o u g h  once open f i e l d s ,  a r e  e s s e n t i a l l y  be ing  l e f t  a l o n e  

t o  t h e  advance of woody p l a n t s .  P l a n t i n g  of some of t h e  o l d  f i e l d s  t o  n a t i v e  

prair ie  species began i n  1967 s o u t h  of Bloody H i l l .  Accordingly t h e  area 

south of t h e  e n t r a n c e  road  t o  Bloody H i l l  w a s  plowed and p l a n t e d  i n  1968 

whereas t h e  f i e l d s  NE of  t h e  Ray House were n o t  plowed b e f o r e  o v e r s e e d i n g  

with p r a i r i e  s e e d .  A d d i t i o n a l  areas i n  t h e  NE s e c t i o n  and i n  t h e  extreme SE 

s e c t i o n  were plowed and p l a n t e d  t o  p r a i r i e  s p e c i e s .  These m i x t u r e s  i n c l u d e d  

Big kl-ues . tem,-&it t le  b lues t em,  S w i t c h g r a s s ,  and I n d i a n  g r a s s  each t i m e .  

None of t h e  p r a i r i e  f o r b s  were i n c l u d e d  because  of a l a c k  of s e e d .  Some 

port ions have been p l a n t e d  t o  Kentucky 31 f e s c u e  ( F e s t u c a  a r u n d i n a c e a )  and 

1 

other p a s t u r e  g r a s s e s ,  presumably b e f o r e  t h e  r e c e n t  t r e n d  t o  n a t i v e  p r a i r i e  

species .  

The s t a t u s  of t h e  p r a i r i e  i n  most a r e a s  i s  e x c e l l e n t ;  however i n  a l l  

cases  excep t  s o u t h  of t h e  Bloody H i l l  r r a i l  t h e r e  i s  v i g o r o u s  i n v a s i o n  by 

woody p l a n t s .  The area s o u t h  of Bloody H i l l  i s  t h e  b e s t  example of  p r a i r i e  

es tabl ishment  and maintenance.  The p l a n t i n g  ac t h e  e n t r a n c e  t o  Bloody H i l l  

i s  we l l  covered w i t h  p ra i r i e  s p e c i e s  bu t  h a s  abundant  growth of woody p l a n t s  

too l a r g e  t o  be  handled by an  o r d i n a r y  mower now. The b r o a d c a s t  p l a n t i n g  

across  from t h e  Ray House i s  i n  f a i r  cover  of p r a i r i e  s p e c i e s .  There t h e  

establ ished g r a s s e s  of t h e  o l d  f i e l d  s u c c e s s i o n  provided more c o m p e t i t i o n  

than would have o c c u r r e d  i f  t h e  f i e l d  had been plowed f i r s t .  E ros ion  w a s  

controlled by t h i s  p rocedure ,  and t h e  p r a i r i e  g r a s s e s  w i l l  e v e n t u a l l y  

e s t ab l i sh  a more d e s i r a b l e  c o v e r ,  t h a t  i s ,  i f  woody p l a n t s  can be 

discouraged from coming i n .  T h e  1 9 7 1  p l a n t i n g s  a r e  i n  e x c e l l e n t  c o n d i t i o n .  
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I n  b o t h  i n s t a n c e s  t h e  woody p l a n t s  are  beg inn ing  t o  come i n .  The p l a n t i n g  

i n  t h e  SE c o r n e r  d i f f e r s  from t h e  o t h e r  areas i n  t h a t  h e r e  t h e  woody i n v a d e r s  

are sycamore ( P l a t a n u s  o c c i d e n t a l i s )  i n s t e a d  of t h e  m i x t u r e  d e s c r i b e d  ea r l i e r .  

Ray’s c o r n f i e l d  i s  now a n  open f i e l d  covered w i t h  p a s t u r e  g r a s s e s  and heavy 

fence rows of shrubby trees a l o n g  t h e  edges .  

- 

Fragments of p r a i r i e  e x i s t  a l o n g  t h e  county road right-of-way a t  the NE 

c o r n e r  o f  t h e  pa rk  and i n  t h e  v i c i n i t y  of t h e  Genera l  Lyon Marker on Bloody 

H i l l .  The few s p e c i e s  remaining i n c l u d e  a few of t h e  g r a s s e s  b u t  most ly  t h e  

showy f l o w e r s  of t h e  p r a i r i e .  

o f  Management 

I t  i s  a d i f f i c u l t  t a s k  t o  recommend s p e c i f i c  p rocedures  h e r e  because of 

the  complex mosaic  f o r e s t ,  p r a i r i e  and f i e l d  and t h e  l a c k  o f  d e f i n i t i o n  of 

what t y p e  of v e g e t a t i o n  shou ld  cove r  t h e  B a t t l e f i e l d .  Should i t  b e  as i t  

was on August 10 ,  l G f ? l ?  I f  s o ,  what i s  t h e  b e s t  d e s c r i p t i o n  of  

t h a t  v e g e t a t i o n ?  Then how can  management a c h i e v e  t h a t  v e g e t a t i o n a l  g o a l ?  I t  

seems I a m  working on t h e  t h i r d  q u e s t i o n  b e f o r e  hav ing  t h e  f i r s t  two answered. 

The emphasis shou ld  be  on m a i n t a i n i n g  t h e  B a t t l e f i e l d  as n a t u r a l l y  as 

poss ib l e  as l o n g  as i t  moves toward t h a t  d e s i r e d  v e g e t a t i o n a l  g o a l  of 1861 

cond i t ions .  -__ Grazing - and hay ing  shou ld  be  compa t ib l e  then  i f  t h e y  keep areas 

open t h a t  should be  open. Another a l t e r n a t i v e  i s  t h e  u s e  of p r e s c r i b e d  

--- burning. .-.- F i r e s  s e t  by l i g h t n i n g  and human a c t i v i t y  have l o n g  had an 

impact on t h e  B l u e s t e m - P r a i r i e  and Oak-Hickory F o r e s t  of t h i s  r e g i o n  and 

cou ld  b e  used under c a r e f u l l y  a r r anged  c o n d i t i o n s  t o  m a i n t a i n  p r a i r i e  

openings a t  t h e  f o r e s t  edge. 

I may be o v e r s t e p p i n g  my assignment  i n  making t h e s e  recommendations; 

however, i t  i s  i m p r a c t i c a l  t o  a d v i s e  on use  of p r a i r i e  s p e c i e s  i n  management 

without knowing c l e a r l y  what i s  d e s i r e d  i n  r e l a t i o n  t o  o t h e r  v e g e t a t i o n  t y p e s .  
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1. Determine through h i s t o r i c a l  r e s e a r c h  and e c o l o g i c a l  e x t r a p o l a t i o n  what t h e  

l i m i t s  o f  f o r e s t e d ,  p a s t u r e  and c u l t i v a t e d  l a n d  were a t  t h e  t i m e  of t h e  

b a t t l e .  Pe rhaps  t h i s  i s  known w e l l  enough today  t o  s k e t c h  i t  o u t  on a master 

p l an  of t h e  p a r k  so  t h a t  a l l  maintenance cou ld  be  o r i e n t e d  toward a c h i e v i n g  

t h a t  g o a l .  Then c e r t a i n l y  by t h e  B i c e n t e n n i a l  of t h e  B a t t l e  a r e i n a c t m e n t  

could d e a l  w i t h  a r a t h e r  r ea l i s t i c  v e g e t a t i o n ,  p robab ly  even by t h e  1 5 0 t h  

Anniversary.  I a m  assuming t h a t  " p a s t u r e n n  i n  1861 would be p r i m a r i l y  n a t i v e  

- pra i r ie  s p e c i e s .  

2 .  Where e s t a b l i s h e d  p a s t u r e  i s  d e s i r e d  t h i s  m u s t  be ach ieved  w i t h  a program of 

c o n t r o l l i n g  woody p l a n t  i n v a s i o n .  Already some p o r t i o n s  n e a r  t h e  

en t r ance  t o  Bloody Hill have s m a l l  t rees and s h r u b s  which m u s t  be removed by 

hand o r  s p e c i a l  b r u s h - c u t t e r  machinery.  Because many of t h e  p a s t u r e  s p e c i e s ,  

i n  c o n t r a s t  w i t h  n a t i v e ' p r a i r i e  spec ies ,  are damaged by bu rn ing ,  I would 

endorse a p rocedure  of mowing - a t  least  once a y e a r  t o  c o n t r o l  t h e  woody 

sprouts  b u t  n o t  t o o  o f t e n  t o  weaken t h e  p a s t u r e  s p e c i e s .  Mowing a t  6 t o  8 

inches i n s t e a d  of t h e  p r e s e n t  low l e v e l  w i l l  c o n t r o l  woody growth w i t h o u t  

damaging t h e  herbaceous p l a n t s .  

1. Retain t h e  Ray c o r n f i e l d  i n  p a s t u r e  g r a s s e s  a t  t h e  p r e s e n t  t i m e .  Pe rhaps  i n  

the f u t u r e  a p rocedure  can be worked o u t  t o  grow co rn  on t h e  area u s i n g  1861 

techniques and g e t t i n g  20-40 b u s h e l s  p e r  acre. Chances a re ,  e r o s i o n  would 

prevent t h e  c o n t i n u o u s  u s e  of t h e  s l o p e  f o r  c o r n .  Some manner of 

c u l t i v a t i o n  on a d v i c e  from t h e  l o c a l  S o i l  Conse rva t ion  D i s t r i c t  t o  r educe  

erosion t o  a minimum shou ld  be  used i f  i t  i s  e v e r  p l a n t e d  t o  c o r n .  

4. U t i l i z e  p r e s c r i b e d  bu rn ing  on a t r i a l  bas i s  f o r  some of t h e  area t h a t  w i l l  

be r e t a ined  a s  open p a s t u r e  o r  p r a i r i e .  

Department of Conse rva t ion  who are  f a m i l i a r  w i t h  t h e  u s e  of  f i r e  i n  p r a i r i e  

management would be  i d e a l  and w i l l i n g  c o n s u l t a n t s  i n  such  a n  endeavor .  

- 

---\ 

- 

P e r s o n n e l  from t h e  Missour i  
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Areas i n  nearby c o u n t i e s  are  under  t h e  management of  t h e  Department of 

Conse rva t ion  f o r  improvement of p r a i r i e  ch icken  h a b i t a t  ( 4 ) .  A similar 

program cou ld  be  developed f o r  W i l s o n ' s  Creek B a t t l e f i e l d  because  of t h e  

growing i n t e r e s t  i n  i n t e r p r e t i v e  a s p e c t s  of t h e  n a t u r a l  s u r r o u n d i n g s  i n  

con junc t ion  w i t h  t h e  p r imary  o b j e c t i v e  of t h e  pa rk .  

E s t a b l i s h  a c o l l e c t i o n  o f  p l a n t s  of  t h e  a r e a  s i m i l a r  t o  the herbarium c o l -  

l e c t i o n  a t  Carver .  A problem which a r o s e  d u r i n g  my v i s i t  emphasized t h e  

need f o r  such  a r e f e r e n c e  c o l l e c t i o n .  Although c o m p l a i n t s  had been made i n  

the  p a s t  from ne ighbors  on t h e  p r e s e n c e  of Russian t h i s t l e s  in t h e  p a r k ,  w e  

were unab le  t o  f i n d  any p l a n t s  s i m i l a r  t o  what h a s  been c a l l e d  Russian 

t h i s t l e  e l sewhere .  We found t h e  r a t h e r  v i s i b l e  b u t  s h o r t - l i v e d  t a l l  t h i s t l e  

(Cirsium a l t i s s i m u m ) ,  b u t  no Canadian t h i s t l e  o r  Russ i an .  Nor w a s  I a b l e  t o  

f i n d  o u t  t h rough  ca l l s  t o  t h e  County A g r i c u l t u r a l  Agent o r  p e r s o n n e l  a t  

Carver what e x a c t l y  t h e  p l a n t  w a s  w e  were s e e k i n g .  The area is r i c h  i n  

w i l d l i f e  o f  a l l  forms, and more c a r e  shou ld  b e  t a k i n g  i n  promoting t h i s  

hea l ing  a s p e c t  t o  t h e  scars of  t h e  B a t t l e f i e l d .  

Local Re fe rences  

1. N a t i o n a l  Pa rk  S e r v i c e .  1974. Wi l son ' s  Creek N a t i o n a l  B a t t l e f i e l d .  

- _ _  - 

M i s s o u r i .  Brochure 

2 .  Kuchler ,  A .  W .  1964. P o t e n t i a l  N a t u r a l  V e g e t a t i o n  of t h e  Conterminous 

United S t a t e s .  American Geographical  S o c i e t y  S p e c i a l  P u b l i c a t i o n  

No. 36. Manual t o  accompany t h e  map. 

3 .  . 1887. Ba t t l e s  and Leaders  of t h e  C i v i l  War. Vol.  I. 

page 294. 

4 .  The M i s s o u r i  P ra i r i e  Foundat ion.  1975. M i s s o u r i  Prair ie  N e w s .  Vo l .  8 .  

No. 3 .  P . O .  Box 200, Columbia M i s s o u r i  65201. 
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George Washington Carver National Monument 

1. Historical Setting 

The Monument to George Washington Carver was established in 1952, nine years 

after his death January 5, 1943. He had grown up on the land probably exploring every 

Square foot, all 210 acres of it, before he sought further schooling elsewhere in 

his mid teens (1). 

11. Natural History of Area 

The agrarian nature of the landscape that exists today is probably changed 

only by degree from what it was in 1870 during the boyhood days of George Washington 

Carver. 

chis day. 

amixture of Bluestem-Prairie and Oak-Hickory Forest which was to be settled and 

farmed before 1850. 

prardi), Little bluestem (Andropogon scoparius), Switchgrass (Panicum virgatum), 

ad Indian grass (Sorghastrum nutans) with other components including Lead plant 

(limoreha canescens), Aster (Aster spp.), Side-oats grama (Bouteloua curtipendula), 

haflowers (Helianthus spp.), Blazing stars (Liatris spp.), Silverleaf scurfpea 

hxalea c__ argophylla) , Coneflower (Ratibida pinnata) , Prairie rose (Rosa arlcansana) , 

b p a s s  plant (Silphium laciniatum), Goldenrods (Solidago spp.), and Purple cone- 

flower (Echinacea pallida) (2). 

Fields, pastures, gardens, orchards, and forested land have persisted to 

The original vegetation can only be guessed at; however, it was probably 

Dominants of the Bluestem-Prairie were Big bluestem (Andropogon 

Prairie areas were used for haying OX grazing if they were not plowed. The 19- 

Ere pasture west of the visitor center is dominated by native prairie species. One 

&tograph of the Shartel buildings taken from the zinc mine to the SW shows the 

h e r  family cemetery and open pastured land. 

Pass cover about six inches high in the winter, but no identifying characteristics of 

'A grasses are visible. The 1953 aerial photograph clearly shows the conditions of 

the farm and the more or less open character of the wooded area along Carver Branch. 

halls to the cemetery and the zinc mine are readily visible passing through the 

Two close-up photographs in 1952 show 
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19-acre p a s t u r e .  

I .  Management H i s t o r y  of Areas  

It  i s  n o t  known whether t h e  19-acre  pas tu re  was e v e r  plowed. I t  i s  known 

that s i n c e  1952,  when i t  was mos t ly  ragweed, i t  h a s  been mowed twice a year u n t i l  

1974 when mowing was changed t o  once a y e a r ,  l a t e  i n  t h e  y e a r .  

native s p e c i e s  h a s  been done t o  t h e  knowledge of p r e s e n t  maintenance s t a f f .  On 

the s k e t c h  p repa red  a t  t h e  t u r n  of t h e  c e n t u r y  i t  i s  l i s t e d  as p a s t u r e .  

No p l a n t i n g  of 

Hay and s i l a g e  ground i s  b e i n g  l e a s e d  o u t  f o r  management i n  acco rdance  w i t h  

Soil Conservat ion S e r v i c e  recommendations. 

The area t o  t h e  w e s t  h a s  been h e a v i l y  grazed f o r  some t i m e  i n  the p a s t .  

The garden area behind t h e  v i s i t o r  c e n t e r  i s  v e r y  a p p r o p r i a t e .  Surrounding t h e  

cultivated ground is  found a m i x t u r e  of  p a s t u r e  s p e c i e s  i n c l u d i n g  Orchard g r a s s  

(Dactyl is  g l o m e r a t a ) ,  and Kentucky b l u e g r a s s  (Poa p r a t e n s i s ) .  

lV. S t a t u s  of P r a i r i e  Areas 

The 19 -ac re  area from t h e  k i t c h e n  garden t o  r h e  s o u t h  i s  a n  e x c e l l e n t  example 

of o r i g i n a l  p r a i r i e .  

md gras ses .  

U t t l e  bluestem, Big  b lues t em,  I n d i a n  g r a s s ,  S w i t c h g r a s s ,  Daisy f l e a b a n e  (Er ige ron  

s t r igosus ) ,  C i n q u e f o i l  ( P o t e n t i l l a  r e c t a ) ,  and P u r p l e  coneflower as  abundant members, 

od other r e p r e s e n t a t i v e s  i n c l u d i n g  Paspalurn (Paspalurn s p p . ) ,  Fescue (Festuca 

!rundinaceae), J apanese  brome (Bromus j a p o n i c u s ) ,  Rough b l a z i n g  s ta r  ( L i a t r i s  a s p e r ) ,  

flazing s ta r  (L. - pycnos tachya ) ,  White as te r  (As te r  p i l o s u s ) ,  Wild l e t t u c e  (Lactuca 

W.) ,  Hawkweed (Hieraceum s p p . ) ,  R u e l l i a  ( R u e l l i a  s t r e p e n s ) ,  S t i n g i n g  n e t t l e  

GraRia urticifolili) , Sweet w i l l i a m  (Verbena c a n a d e n s i s ) ,  Nu tg ras s  (Cyperus spp . )  , 

h i t i v e  p l a n t  (Schrank ia  i n c i n a t a )  , Tick  t r e f o i l  (Desmodium s p p . )  , and E a s t e r n  

Brna grass (Tripsacum d a c t y l o i d e s ) .  

I n  J u l y  i t  w a s  a s o l i d  view of  Black eyed Susan (Rudbeckia h i r t a )  

Many s p e c i e s  are  r e p r e s e n t e d ,  w i t h  Beaked p a n i c  (Panicum a n c e p s ) ,  

- 

No woody p l a n t s  are i n v a d i n g ,  bu t  on t h e  h i g h e s t  p o i n t  a few stems of  Honey 



- . ... 

locust (Gleditsia triacanthos) and Smooth sumac (Rhus glabra) are an indication of 

what might move in if mowing i s  stopped. 

Along the forest edge and stream are many herbaceous plants that function 

best in slightly shady or moist conditions. Because of storm damage in the past 

two years, many of the understory plants which respond to disturbance are rather 

vigorous. 

common in earlier times also along trails in the woods and along the edge. 

include Purple top (Tridens flavus), Rosin weed (Silphium integrifolium), Panic 

grass (Panicum clandestinum and 2. latifolium) Beaked panic (Panicum anceps) , 
Poison i v y  (Rhus radicans), Small Black eyed Susan (Rudbeckia triloba), Boneset 

hpatorium spp.), Cup plant (Silphium perfoliatum), Avens (Geum canadense), and 

i l d  rye (Elymus villosus and 5. virginianum). 

These would not be prairie plants necessarily, but they would have been 

They 

v. Analysis of Management 

George Washington Carver National Monument is a pleasant place to visit, not 

only from the standpoint of a healthy reconstructed prairie, but also because of 

the pleasing quietness interrupted only by the distant hum of human activities and 

tbe constant: chortle of mockingbirds, bob white quail, and other birds or their 

'hitators. 

hgs, grounds, garden, woods, and prairie that somehow are in keeping with the 

Fersonaliry of George Washington Carver. My recommendations are, generally, to 

:QUtinue exactly what has been done in the past, with a few minor exceptions. 

fields to the south are compatible with the park only if they are kept in good 

b p e ,  that i s ,  the one behind the guest apartment is predominantly annual weeds. 

k i n g  could be done there more easily if the mower were set higher or the rocks 

:saved. If the whole area is to be retained in the 1870 setting, then there 

h l d  probably be other crops growing somewhere rather than so much hay ground. 

b prairie would be the best example of hay o r  pasture ground then. 

There is a pleasing aspect of the entire area, its balance of build- 

Hay 



--------- - -- -- ---I - - m r  a - n  I c 5 .Z. - ,. . *. 

4 

The problem of  weedy s p e c i e s  i n  t h e  wooded areas i s  o u t s i d e  t h e  scope of t h i s  

study; however, i t  i s  r e l a t e d  t o  t h e  whole maintenance p i c t u r e  and shou ld  be b r i e f l y  

mentioned. Any k ind  of d i s t u r b a n c e  i n  t h e  woods o r  p r a i r i e  whether  t h e  removal 

of storm damaged trees o r  mowing undergrowth h a s  a tendency t o  a l l o w  a g g r e s s i v e  

p lan t s ,  such as p o i s o n  i v y  t o  expand. 

elsewhere by c a r e f u l  hand p u l l i n g  by w e l l - p r o t e c t e d ,  l e s s - s e n s i t i v e  people  and by 

the use of bu rn ing .  I would n o t  recommend burn ing  h e r e  n o r  do I see i t  a s  a neces-  

sary p a r t  of t h e  p r a i r i e  under  t h e  p r e s e n t  management. 

Some c o n t r o l  of p o i s o n  i v y  h a s  been o b t a i n e d  

I was impressed w i t h  t h e  herbar ium. I t  i s  an e x c e l l e n t  r e s o u r c e  which can 

play an impor t an t  r o l e  i n  t h e  n a t u r e  i n t e r p r e t i v e  program which i s  bound t o  be a 

higher p r i o r i t y  program i n  t h e  n e x t  f e w  y e a r s .  

informative and i m p o r t a n t ,  b u t  t h e r e  i s  a more a p p a r e n t  need f o r a  b rochure  which 

h e l p s  t h e  v i s i t o r  see more o f  t h e  n a t u r a l  s cene  t o  which t h e  young George Washington 

Carver was c l o s e l y  tuned .  The p r e s e n t  t r a i l  gu ide  is i n a d e q u a t e  because i t  p r o v i d e s  

very l i t t l e  i n f o r m a t i o n  a b o u t  n a t u r e  as he  knew i t  and i t  t a l k s  down t o  people .  

n. Local Re fe rences  

The marke r s  a l o n g  t h e  t r a i l  are 

(1). Nat iona l  Pa rk  S e r v i c e .  1973.  George Washington Carve r  N a t i o n a l  Monument. 

Missouri .  Brochure.  

(2). Kiichler, A .  W .  1964 .  P o t e n t i a l  N a t u r a l  V e g e t a t i o n  of t h e  conterminous 

United S t a t e s .  American Geographical  S o c i e t y  S p e c i a l  P u b l i c a t i o n  No. 36.  

Manual t o  accompany t h e  map. 

0) .  Maze, T e r r y  E .  1973. A walk a long  t h e  Boy Carver  Nature  T r a i l .  George 

Washington Carver  B i r t h p l a c e  D i s t r i c t  A s s o c i a t i o n .  Brochure.  



Ozarks N a t i o n a l  Scen ic  Riverways 

A v e r y  b r i e f  v i s i t  t o  t h e  area around Van Buren w a s  adequa te  t o  see t h e  

extent of  t h e  management problems a s s o c i a t e d  w i t h  t h e  Ozarks N a t i o n a l  Scen ic  

Riverways ( 1 ) .  Conver sa t ions  w i t h  E a r l  Kinder and Leo Marne l l  r e i n f o r c e d  my 

observat ions.  The a v a i l a b i l i t y  of t h e  condensed r e p o r t  of P a u l  Redfearn  was 

useful i n  p r o v i d i n g  background i n f o r m a t i o n .  

t e r i s t i c s  of t h i s  r iverway and predominance of n a t u r a l  f o r e s t  v e g e t a t i o n  through- 

Out t h e  r e g i o n ,  i t  is  my c o n c l u s i o n  t h a t  v e g e t a t i o n  management shou ld  c o n s i s t  

largely of a hands-off p o l i c y  f o r  t h e  f o r e s t e d  l a n d ,  a c o n t r a c t  arrangement  w i t h  

local r e s i d e n t s  on haying  bo t tomlands ,  and i n t e n s i v e  main tenance  o n l y  of key 

Stop-over s p o t s  n e a r  t h e  r i v e r .  The practice of haying  fo rmer ly  c u l t i v a t e d  l and  

Vi11 e v e n t u a l l y  need c l o s e  examinat ion  because  under t h e  u s u a l  t e n a n t  o p e r a t i o n ,  

U woody p l a n t s  enc roach ,  less e f f o r t  i s  expended t o  c o n t r o l  them u n t i l  more and 

mre of t h e  f i e l d  grows up t o  Honey l o c u s t  ( G l e d i t s i a  t r i c a n t h o s ) ;  Elm (Ulmus 

V p . ) ,  and Other  weedy trees and woody v i n e s .  

bttomlands f o r  haying is n o t  a p p r o p r i a t e .  

these bot tomlands would need t o  examine economical  i m p a c t  l o c a l l y  as t h e s e  l a n d s  

Ue f u r t h e r  removed from a g r i c u l t u r a l  p r o d u c t i o n .  

Because of t h e  f a r  f l u n g  charac-  

The u s e  of p r a i r i e  s p e c i e s  i n  t h e  

A s t u d y  i n v o l v i n g  t h e  management of 

The appearance  of  p r a i r i e  species a l o n g  r i d g e s  and open g l a d e s  is  a p p a r e n t l y  

i n a t u r a l  r e sponse  t o  t h e  s e v e r i t y  of t h e  s i t e .  I a g r e e  w i t h  Redfearn  t h a t  t h e  

br rens  are s u c c e s s i o n a l  s t a g e s  i n  t h i s  f o r e s t  c l i m a t e ;  however,  f o r  management 

Considerations they  w i l l  be  around a v e r y  l o n g  t i m e  on t h e  more s e v e r e  s l o p e s .  

lhturally o c c u r r i n g  f i r e s  and p r e s c r i b e d  burn ing  would t end  t o  expand t h e  p r a i r i e  

hfluence,  whereas  complete  f i r e  p r o t e c t i o n  would speed up t h e  s u c c e s s i o n a l  p r o c e s s .  

(1) Nat iona l  Pa rk  S e r v i c e .  1973.  Ozarks N a t i o n a l  Scen ic  Riverways.  Missour i .  
B r  o c  hur e 

(2) Redfearn,  Pau l  L. , Jr. ca 1968. Basic N a t u r a l  r e s o u r c e  Data  f o r  t h e  
Ozarks N a t i o n a l  Scen ic  Riverways.  Botany s e c t i o n  pp. 183-203. 
N a t i o n a l  Pa rk  S e r v i c e .  



I n d i a n a  Dunes N a t i o n a l  Lakeshore 

P r o p o s a l s  as  e a r l y  as  1917 t o  p r e s e r v e  t h e  once  v a s t  dunes sys tem on 

the  s o u t h e r n  s h o r e s  of Lake Michigan were l a r g e l y  u n s u c c e s s f u l  i n  c o m p e t i t i o n  

w i t h  t h e  r a p i d l y  expanding development of t h e  area f o r  i n d u s t r i a l  and 

d e n t i a l  u s e s .  

not  u n t i l  September 8 ,  1 9 7 2  t h a t  t h e  N a t i o n a l  Lakeshore was o f f i c i a l l y  e s t a b -  

l i s h e d  compr is ing  approximate ly  5000 acres (1). "The purpose  of  t h e  n a t i o n a l  

l a k e s h o r e  i s  t o  p r o t e c t  t h e  remain ing  s h o r e l i n e ,  d u n e s ,  marshes ,  and t h e  

ecology of p l a n t s  and a n i m a l s  i n  a n  environment produced by t h e  a c t i o n s  of  

g l a c i e r s ,  l a k e s ,  and wind." 

res i -  

An I n d i a n a  Dunes S t a t e  P a r k  w a s  e s t a b l i s h e d  i n  1 9 2 3 ,  b u t  i t  was 

11. Natura l  H i s t o r  

The n a t u r a l  h i s t o r y  of t h e  dunes i s  a complex g e o l o g i c a l  and b i o l o g i c a l  

maze t h a r  h a s  f a s c i n a t e d  e c o l o g i s t s  s i n c e  t h e  beginning  of t h i s  s c i e n c e  

j u s t  b e f o r e  t h e  t u r n  of  t h e  c e n t u r y .  I n  f a c t ,  t h e  dunes  area h a s  been 

descr ibed as t h e  b i r t h p l a c e  of p l a n t  ecology i n  North America as i t  f i r s t  

a t t r a c t e d  t h e  t a l e n t s  of  H .  C .  Cowles, U n i v e r s i t y  of Chicago,  t o  u n r a v e l  i ts  

mysteries ( 2 ) .  The physiography of  t h e  dunes creates a man t l e  of v e g e t a t i o n  

complex i n  s t r u c t u r e ,  s p e c i e s  composi t ion ,  placement  and t i m i n g ;  from b a r e ,  

s h i f t i n g  sand t o  p r a i r i e ,  marsh,  bog, and f o r e s t .  

I t  i s  n o t  t h e  i n t e n t  of t h i s  r e p o r t  t o  go i n t o  d e t a i l  on v e g e t a t i o n  

types  o t h e r  t h a n  B lues t em-Pra i r i e ,  and even t h i s  i s  a lmost  overwhelming because  

of  t h e  chopped-up c h a r a c t e r i s t i c s  of t h e  N a t i o n a l  Pa rk  h o l d i n g s  and t h e  s u b t l e  

changes i n  s p e c i e s  composi t ion  from one area t o  a n o t h e r .  

ca tegor ies  of p r a i r i e  are s e l e c t e d  f o r  convenience  n o t  t h a t  they  are d i s t i n c t  

e n t i t i e s  b u t  t h a t  t h e y  r e p r e s e n t  d i v e r s e  p o i n t s  on a cont inuous  scale of  

The f o u r  major 
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change f r o m  marsh t o  open dune sand .  

Mesic P r a i r i e ,  and High,  Dry P r a i r i e  ( 3 ) .  

They a re  P r a i r i e  Marsh, Low P r a i r i e ,  

The P r a i r i e  Marsh i s  found where water s t a n d s  f o r  a ma jo r  p a r t  of t h e  y e a r .  

Some i n d i c a t o r  s p e c i e s  are Swamp milkweed ( A s c l e p i a s  i n c a r n a t a ) ,  Blue j o i n t  

grass (CalarnaProst is  c a n a d e n s i s ) ,  and Marsh bonese t  (Eupator ium p e r f o l i a t u m ) .  

Other s p e c i e s  would i n c l u d e  S w e e t f l a g  (Acornus calamus), F l a t - t o p  aster (As te r  

umbel la tus) ,  Water hemlock C i c u t a  m a c u l a t a ) ,  Blue  f l a g  (Iris v i r g i n i c a ) ,  Great 

b l u e  l o b e l i a  (Lobe l i a  s i p h i l i t i c a ) ,  Bugleweeds (Lycopus s p p . ) ,  S e n s i t i v e  f e r n  

(Onoclea s e n s i b i l i s ) ,  Meadow r u e  (Thal ic t rurn dasycarpum),  S l o u g h g r a s s  ( S p a r t i n a  

p c t i n a t a ) ,  and many o t h e r s  i n c l u d i n g  t h o s e  of  t h e  Low P r a i r i e .  

The Low P r a i r i e  o c c u p i e s  p o o r l y  d r a i n e d  l o w  swa les  and v a l l e y s  which tend  t o  

be e x c e s s i v e l y  w e t  i n  s p r i n g  y e t  which by autumn a r e  d r y .  

low prair ies  i n c l u d e  S loughgras s  ( S p a r t i n a  F e c t i n a t a )  , Marsh b l a z i n g  s t a r  ( L i a t r i s  

spicata) ,  and Glaucous w h i t e  l e t t u c e  (P renan thes  racemosa)  w i t h  Big  b lues t em 

(Andropogon s r a r d i ) ,  Wild o n i o n  (Al l ium canadense ) ,  White f r i n g e d  o r c h i d  

(Habenaria l eucophaea ) ,  T u r k ' s  cap  l i l y  (L i l ium mich iganense ) ,  L o o s e s t r i f e  

(Lysimachia s p p . ) ,  Winged l o o s e s t r i f e  (Lythrum alatum), Marsh ph lox  (Phlox 

glaberrima ) , Wedge scale  g r a s s  (Sphenophol i s  o b t u s a t a )  , Ironweed (Vernonia  

f a sc i cu la t a ) ,  Golden a l e x a n d e r s  (Z izea  a u r e a )  and many o t h e r s  i n c l u d i n g  some of 

the Mesic P r a i r i e .  

S p e c i e s  i n d i c a t i v e  of  

The Mesic P r a i r i e  c o n t a i n s  t h e  l a r g e s t  number o f  s p e c i e s  o f  any of t h e  f o u r  

because of  i t s  p o s i t i o n  on moi s t  l a n d  which i s  u s u a l l y  l e v e l ,  g e n t l y  undu la t ing  

and well d r a i n e d .  

bmpass p l a n t  (S i lph ium l a c i n i a r u m ) ,  Big b lues t em,  P u r p l e  p r a i r i e  c l o v e r  ( P e t a h s t e m o n  

su reu rn ) ,  and P u r p l e  conef lower  (Echinacea  p a l l i d a ) .  Other  s p e c i e s  i n c l u d e  Lead 

Slant (Amorpha canescens )  , B u t t e r f l y  milkweed ( A s c l e p i a s  t u b e r o s a )  , Smooth b l u e  

Mer (Aster l a e v i s ) ,  F a l s e  i n d i g o  ( B a p t e s i a  l e u c a n t h a  and B .  l e u c o p h a e a ) ,  

Some i n d i c a t o r  spec ies  a r e  P r a i r i e  dock (S i lphium t e reb in th inaceum)  , 

- 

- - 
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Rat t lesnake  master (Eryngium y u c c i f o l i u m ) ,  B i g t o o t h  sunf lower  ( H e l i a n t h u s  

g r o s s e s e r r a t u s ) ,  Bush c l o v e r  (Lespedeza c a p i t a t a )  , Blaz ing  s tars  

and - L. u c n o s t a c h y a ) ,  Wild bergamot (Monarda f i s t u l o s a ) ,  Swi tch  g r a s s  (Panicum 

virgatum), White p r a i r i e  c l o v e r  (Pe ta los t emon  candidum),  P r a i r i e  phlox (Phlox 

p i lo sa ) ,  P r a i r i e  conef lower  ( R a t i b i d a  p i n n a t a ) ,  Goldenrods (So l idago  m i s s o u r i e n s i s  

and S .  r i g i d a )  , I n d i a n  g r a s s  (Sorghastrum n u t a n s ) ,  Po rcup ine  g r a s s  ( S t i P a  s p a r t e a )  , 

Pra i r i e  dropseed  (Sporobolus  h e t e r o l e p i s )  and many o t h e r s .  

( L i a t r i s  a p t e r a  

- 

The High, Dry P r a i r i e s  occur  more o f t e n  on h i g h  we l l -d ra ined  rocky h i l l s  bu t  

some of t h e  same s p e c i e s  a re  ab le  t o  dominate  t h e  sands  f o l l o w i n g  i n i t i a l  s t a b i l i -  

zation. I n d i c a t o r  spec ies  i n c l u d e  L i t t l e  b lues t em (Andropogon s c o p a r i u s ) ,  Side-  

oats grama (Boute loua  c u r t i p e n d u l a ) ,  and S i l k y  aster (Aster s e r i c e u s ) .  Other  

species a re  Pasque  f lower  (Anemone p a t e n s ) ,  Downy ye l low p a i n t e d  cup ( C a s t i l l e j a  

- sess i l i f  l o r a )  , Tick  t r e f o i l  (Desmodium i l l i n o e n s e )  , P r a i r i e  smoke (Geum t r i f l o r u m )  , 

June g r a s s  ( K o e l e r i a  S r i s t a t a ) ,  F a l s e  bonese t  (Kuhnia e u p a t o r i o i d e s ) ,  B laz ing  

star ( L i a t r i s  c y l i n d r i c a ) ,  Yellow f l a x  (Linum s u l c a t u m ) ,  and Porcup ine  g r a s s  

(Stipa s a r t e a ) .  
1 

1 
I 

One of t h e  unusua l  a s p e c t s  of t h e  dunes  i s  t h a t  t y p i c a l  c l a s s i f i c a t i o n s  a r e  

hard t o  a p p l y .  

Low P r a i r i e  and Mesic P r a i r i e  w i t h i n  t h e  s p a c e  of  a few y a r d s .  

savanna areas w i t h  p e r f e c t l y  good Mesic P r a i r i e  benea th  a v e r y  open  Black oak 

(guercus v e l u t i n a )  canopy as found i n  West Dunes a l o n g  t h e  s o u t h  s i d e .  

:he grea t  phys iog raph ic  d i v e r s i t y  t h e r e  i s  a l s o  g r e a t  b i o t i c  d i v e r s i t y  and t h e  

:uxtaposition of ve ry  d i f f e r e n t  p l a n t  communi t ies ,  which g i v e s  t h e  appearance  o f  

r a p i d  s u c c e s s i o n a l  change.  

hne format ion;  however, f o r  t h e  most p a r t  t h e  r a t e  of change i s  s imi la r  t o  o t h e r  

S~sterns, and is  l a r g e l y  due t o  t h e  impact  of  human involvement .  

P o r t i o n s  of Dune Acres, f o r  example,  would f i t  i n t o  P r a i r i e  Marsh, 

Then t h e r e  a r e  t h e  

Because o f  - 

Change h e r e  i s  c e r t a i n l y  more r a p i d  r e l a t i v e  t o  a c t i v e  

. 
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H i s t o r y  of  Management of P r a i r i e  

Management h a s  been s l i g h t  i n  t h e  a r e a s  of t h e  Lakeshore des igna ted  as - 
Some p r o t e c t i o n  from v e h i c l e s  and t r a i l  fo rma t ion  h a s  been provided .  p r a i r i e .  

F i r e  h a s  n o t  been used ;  however, i n a d v e r t e n t l y  i t  h a s  p layed  a major r o l e  i n  

t h e  r e t e n t i o n  of p r a i r i e  i n  a c l imat ic  r e g i o n  s u p p o r t i n g  f o r e s t  growth.  

A c c i d e n t a l  f i r e s  have occur red  f r e q u e n t l y  i n  r i c h  p r a i r i e  a r e a s  such  as 

Hoosier  Pra i r ie  and w i t h i n  t h e  l a k e s h o r e  a t  West Dunes i n  p rox imi ty  t o  a 

f j i r e -gene ra t ing  r a i l r o a d  r i g h t  of  way. 

p ra i r ie  a r e a s  has  no t  been  done .  

S t a t u s  of P r a i r i e  Areas 

Mowing, s p r a y i n g  o r  r e p l a n t i n g  of 

Had I known what w a s  o r i g i n a l l y  a l o n g  t h e  s h o r e l i n e  of Lake Michigan 

compared w i t h  what i s  p r e s e n t  t oday ,  I may have been t o o  d e p r e s s e d  t o  c o n t i n u e  

t h i s  r e p o r t .  

t a t i o n ,  i n  f a c t ,  of a l l  t h e  c a t e g o r i e s  of n a t u r a l  v e g e t a t i o n  t h a t  a r e  found 

wi th in  t h e  Lakeshore.  Although c o n s i d e r a b l y  fragmented and i n f l u e n c e d  by 

d ra inage ,  a i r  p o l l u t i o n ,  human t r a f f i c ,  and o t h e r  d i s t u r b a n c e s  t h e r e  i s  a 

promising n u c l e u s  of  n a t u r a l  v e g e t a t i o n  t o  work w i t h .  I w i l l  cover  t h e  

fo l lowing  a r e a s :  P r a i r i e  openings  i n  Dune Acres, South  s i d e  savanna a t  West 

Dunes, Savanna r i d g e s  t o  t h e  n o r t h  a t  West Dunes, Hoos ier  P r a i r i e ,  Old  f i e l d  

success ion  a t  B a i l l y ,  and sand p i t  Success ion  a t  West Dunes. 

I n s t e a d ,  I a m  impressed w i t h  t h e  l a r g e  amount of p r a i r i e  vege- 

1. P r a i r i e  Openings i n  Dune Acres  (I a m  unsu re  of t h i s  l o c a t i o n  on 

Reshkin and K r e k e l e r ' s  g r i d  sys tem ( 4 ) .  

some less than  t e n  meters a c r o s s ,  a r e  dominated by mesic p r a i r i e  s p e c i e s  and 

some f o r e s t  u n d e r s t o r y  species w i t h  c l u s t e r s  of t rees  dominat ing  on s l i g h t l y  

higher ground. L i t t l e  i n f l u e n c e  of f i r e  i s  e v i d e n t ,  and t h e  v e g e t a t i o n  

appears t o  be changing  v e r y  s lowly  toward s h r u b  and t ree  dominance. The 

S m a l l  open ings  i n  t h e  f o r e s t  canopy, 
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d i v e r s i t y  of p r a i r i e  s p e c i e s  i s  h i g h  i n  each  opening .  

p r e t i v e t r a i l s y s t e m  could  be e s t a b l i s h e d  h e r e  w i t h  r e l a t i v e l y  l ess  t r a i l  

An e x t e n s i v e  i n t e r -  

e r o s i o n  t h a n  i n  areas w i t h  s t e e p e r  topography.  E a r l i 2 r I  sugges t ed  t h a t  

t r a i l s  might b e  changed as  w e a r  began t o  show; however, on f u r t h e r  examina- 

t i o n  t h e  b e t t e r  s u g g e s t i o n  would be  t o  e s t a b l i s h  t ra i l s  permanent ly  and s t a y  

i 

w i t h  them w i t h  a d d i t i o n s  of wood c h i p s  o r  o t h e r  approved s u b s t a n c e s .  The 

moving of  a t r a i l  sys tem as wear b e g i n s  t o  show would i n c r e a s e  t h e  chances 

of  d e s t r o y i n g  some of t h e  rare p l a n t s  i n  t h e  a r e a .  Two o r c h i d s  observed  i n  

Dune Acres were Habeneria  lacera and S p i r a n t h e s  ce rnua  n e i t h e r  of which i s  

rare i n  t h e  dunes  b u t  t h e y  o f t e n  go unno t i ced .  Because of t h e  p rox imi ty  t o  

r e s i d e n c e s  and i t s  r e l a t ive  s t a b i l i t y ,  t h e  u s e  of c o n t r o l l e d  bu rn ing  is  n o t  

recommended. Maintenance would l a r g e l y  c o n s i s t  of p r o t e c t i o n  from v e h i c l e  

t r a f f i c  and e x c e s s i v e  t r a i l  fo rma t ion  by h i k e r s .  F i r e  would n o t  be 

c a t a s t r o p h i c  as f a r  as t h e  p r a i r i e  i s  concerned ,  bu t  i t  would damage t rees  

and s h r u b s  which form t h e  edge of t h e  open ings .  With a b u r n i n g  program over 

a pe r iod  of s e v e r a l  decades  Dune Acres would probably  t a k e  on t h e  appearance  

of t h e  s o u t h  s i d e  savanna of  West Dunes d e s c r i b e d  below. 

2 .  South  s i d e  savanna of West Dunes (Reshkin and K r e k e l e r  - West Beach 

I - From r i g h t  J s l a n t i n g  t o  l e f t  0 and numbers 8 t o  1 6 ) .  Black oak trees 

a r e  r a t h e r  c o n s i s t e n t l y  spaced on t h e  low r i d g e s  w i t h  a few o t h e r  hardwood 

s p e c i e s .  Beneath t h e  r a t h e r  open oak canopy and dominat ing  t h e  lower ground 

between, the r i d g e s  and t h e  marsh t o  t h e  n o r t h  i s  mesic p r a i r i e .  F i r e  s c a r s  

on t h e  b a s e s  of trees and t h e  absence  of i n t e r m e d i a t e  s i z e  trees i n d i c a t e  

t h a t  f i r e  i n f l u e n c e  has  been s t r o n g  i n  r e c e n t  y e a r s ,  p robably  r e l a t e d  t o  t h e  

proximi ty  o f  t h e  r a i l r o a d .  

occur t o g e t h e r  w i t h  r e t a r d e d  s h r u b s  and small tree s p r o u t s .  Of t en  r ega rded  

A w e a l t h  of p r a i r i e  and f o r e s t  u n d e r s t o r y  s p e c i e s  

a s  savanna ,  t h i s  v e g e t a t i v e  community may c o n t a i n  s i m i l a r  s p e c i e s  l i s t s  as 

the p r a i r i e  openings  mentioned above b u t  t h e  s t r u c t u r e  i s  v e r y  d i f f e r e n t .  
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I n s t e a d  of  f o r e s t  w i t h  p ra i r i e  open ings ,  h e r e  t h e  two communities become 

in t e rmixed  due  t o  t h e  r e s i s t e n c e  of  t h e  thick-barked l a r g e  trees and t h e  

s u s c e p t i b i l i t y  of  small trees and s h r u b s  t o  damage by f i r e ,  and t h e  a b i l i t y  

of p r a i r i e  s p e c i e s  t o  respond.  Because i t  h a s  burned a c c i d e n t l y  on numer- 

ous o c c a s i o n s ,  i t  h a s  developed a r a t h e r  s t a b i l i z e d  v e g e t a t i o n  adapted t o  

t h i s  env i ronmen ta l  stress. F i r e  should be  used pe rhaps  once i n  f o u r  o r  f i v e  

y e a r s  u n l e s s  i t  happens o f t e n  enough on i t s  own. Optimum time of bu rn ing  i s  

n o t  known f o r  t h i s  v e g e t a t i o n ,  b u t  i t  would p r o b a b l y  be  d u r i n g  e a r l y  s p r i n g  

w i t h  moi s t  s o i l  and d r y i n g  winds.  

P a t h s  a l o n g  t h e  open,  low r i d g e s  would p r o v i d e  an e x c e l l e n t  r o u t e  f o r  

i n t e r p r e t i v e  n a t u r e  t r a i l s  showing t h e  i m p a c t  of f i r e .  P r a i r i e  and f o r e s t  

s p e c i e s  i n  abundance, numerous f i r e  scars on t h e  t rees  and s tumps,  t h e  

marshes and dunes t o  t h e  n o r t h ,  a l l  g i v e  a w e a l t h  of material  t o  re la te  t o  

t h e  v i s i t o r .  Management should m a i n t a i n  t h e  open view th rough  t h e  u n d e r s t o r y  

r a t h e r  t h a n  a l l o w  i t  t o  f i l l  back i n  as  i t  w i l l  do  n a t u r a l l y  and r a p i d l y .  

Damage by v e h i c l e  t r a f f i c  i s  e v i d e n t ,  b u t  r o u t e s  cou ld  be s e l e c t e d  where 

f o o t  t ra i ls  would create  l i t t l e  e r o s i o n a l  impac t ,  

3 .  Savanna t o  t h e  n o r t h ,  West Dunes (Reshkin and Kreke le r  - West Beach 

I - J ,  K ,  L ;  1, 2 ,  3 ) .  T h i s  is  a v e r y  similar s i t u a t i o n  t o  t h e  savanna area 

t o  t h e  s o u t h ;  however, h e r e  t h e  topography i s  more extreme and t h e  t ree  

composi t ion more v a r i e d .  The s t e e p e r  topography s u p p o r t s  a d r i e r  p r a i r i e ,  

but n o t  q u i t e  I n  t h e  c a t e g o r y  of High, Dry P r a i r i e  d e s c r i b e d  earlier. Without 

f i r e  t h e r e  w i l l  be a g r a d u a l  f i l l i n g  i n  o f  woody p l a n t s ,  e s p e c i a l l y  on t h e  

m o i s t e r ,  n o r t h - f a c i n g  s l o p e s .  The u s e  of  p r e s c r i b e d  bu rn ing  would be 

q u e s t i o n a b l e  h e r e  because of p o t e n t i a l  c o n t r o l  problems.  T r a i l  e r o s i o n  i s  a 

problem, p a r t l y  due t o  t h e  s teeper  topography b u t  a l s o  because of t h e  
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i m p r e s s i v e  view of t h e  i n t e r d u n a l  pond t o  t h e  s o u t h  which probably a t t r a c t s  

a l a r g e r  number of p e o p l e  on n a t u r e  s t u d y  h i k e s  i n t o  t h i s  area compared t o  

t h e  s o u t h  s i d e  savana .  A r a t h e r  complete  s t u d y  should be made h e r e  b e f o r e  

a n y t h l n g  f u r t h e r  i s  done w i t h  t h e  p r a i r i e .  

4 .  Hoosier  P r a i r i e .  Although no t  p a r t  of t h e  p a r k  s y s t e m  a t  t h e  t i m e  

of t h i s  r e p o r t ,  t h e  Hoosier  P r a i r i e  area d e s e r v e s  mention as a p o t e n t i a l l y  

v e r y  impor t an t  a d d i t i o n .  T h i s  l a r g e  area of r a t h e r  poor d r a i n a g e  I s  a r i c h  

mosaic Mesic P r a i r i e  and Savanna, Low P ra i r i e  and P r a i r i e  Marsh. The e v i -  

dence  of f i r e  i n f l u e n c e  i s  r e a d i l y  a p p a r e n t  i n  t h e  arrangement  of s c a t t e r e d  

c l u s t e r s  of Black oak and o t h e r  tree s p e c i e s  w i t h  p r a i r i e  s p e c i e s  i n  t h e  

u n d e r s t o r y .  P a r t  of t h e  area n o r t h  of t h e  pavement w a s  burned a c c i d e n t l y  i n  

A p r i l ,  1975.  An i n c r e a s e  i n  f l o w e r i n g  of t h e  p r a i r i e  g r a s s e s  and f o r b s  w a s  

v i s i b l e ,  and damage t o  t h e  s h r u b s  and s m a l l  t ree s p r o u t s  w a s  a p p a r e n t  w i thou t  

much i f  any damage t o  t h e  l a r g e  o v e r s t o r y  trees. Most i m p r e s s i v e  w a s  t h e  

array of rare  p l a n t  s p e c i e s  remaining i n  t h e  area such as t h e  Yellow twayblade 

o r c h i d  ( L i p a r i s  l o e s e l i i ) ,  Snakemouch o r c h i d  (Pogonia o p h i o g l o s s o i d e s ) ,  and 

Grass P ink  o r c h i d  (Calopogon t u b e r o s u s )  ( 5 ) .  Many o t h e r s  would be  expected 

if o b s e r v a t i o n s  were c o n t i n u e d  th rough  t h e  e n t i r e  growing s e a s o n .  

Burning would be recommended i n  t h e  management o f  t h i s  area, pe rhaps  

once eve ry  f o u r  o r  f i v e  y e a r s  w i t h  no t  more t h a n  1 1 2  b e i n g  f i r e d  i n  any one 

year.  T h e  area i s  v a l u a b l e  f i r s t  as  a s c i e n t i f i c  p r e s e r v e  and seed source  of  

many of t h e  n a t i v e  w e t  p r a . i r i e  s p e c i e s  and second as a n  i n t e r p r e t a t i o n  s i t e  

f o r  t h e  advanced s t u d e n t  of t h e  p r a i r i e .  I ts  management shou ld  c o n s i s t  mainly 

of  p r o t e c t i o n  from changes i n  d r a i n a g e  and d e s t r u c t i v e  i n c u r s i o n s  from t h e  

p u b l i c .  Dumping of ga rbage  would I n c r e a s e  If i t  were n o t  f o r  t h e  narrow road 

and l a c k  of p a r k i n g  which makes i t  r a t h e r  dangerous t o  s t o p .  
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5 .  Old f i e l d  s u c c e s s i o n  - B a i l l y  (Reshkin and Kreke le r  - B a i l e y  

Homestead 111 - H ,  I, J ,  K; 8 ,  9 - Unsure of t h i s  l o c a t i o n ) .  

open areas are  undergoing a r a t h e r  s low secondary s u c c e s s i o n ,  a t  t h i s  s t a g e  

r a t h e r  g e n e r a l l y  dominated by Goldenrod, Wire r u s h  ( Juncus  s p p . ) ,  Sedges 

(Carex s p p . ) ,  Canada b l u e g r a s s  (Poa compressa ) ,  w i t h  p a t c h e s  of  o t h e r  s p e c i e s  

such  as P r a i r i e  dock and Hawkweed (Hieraceum s p p . ) .  Few woody s p e c i e s  are 

p r e s e n t ,  P r a i r i e  c r a b a p p l e  (Pyrus i o w e n s i s ) ,  and Hawthorn (Cra t aegus  spp.)  

a t  t h e  edges ,  w i t h  a few o t h e r  s p e c i e s  s c a t t e r e d  i n  t h e  area. 

t h a t  woody p l a n t s  w i l l  b e g i n  t o  dominate  t h e  area i n  t h e  n e x t  d e c a d e ,  e v e n t u a l l y  

r e t u r n i n g  t h e  area t o  f o r e s t .  

These l a r g e  

- 

It i s  expected 

No he rbaceous  weed problems were obse rved .  

A few p ra i r i e  s p e c i e s  have moved back i n t o  t h e  o l d  f i e l d  from remnants  

a long  t h e  a d j a c e n t  r a i l r o a d  r i g h t  of way. 

i n t o  t h e  s i t e  would b e  a slow p r o c e s s ,  and t h e  chances  are  s l i m  of i t s  

remaining open long  enough f o r  many p r a i r i e  s p e c i e s  t o  e s t a b l i s h  b e f o r e  

shaded o u t  by woody p l a n t s .  

o c c u r r i n g  i f  a n  open p r a i r i e  a r e a  were d e s i r e d .  I t  i s  a n  e x c e l l e n t  s i t e  t o  

obse rve  t h e  r ecove ry  p r o c e s s  on f o r m e r l y  plowed l a n d  w i t h  photo s t a t i o n s  s e t  

up t o  r e c o r d  t h e  change and w i t h  p o r t i o n s  p l a n t e d  t o  v a r i o u s  m i x t u r e s  of 

s t a b i l i z i n g  s p e c i e s  of n a t i v e  p l a n t s ,  b o t h  p r a i r i e  and f o r e s t  s p e c i e s .  

N a t u r a l  movement of p r a i r i e  s e e d s  

Burning or mowing would p r e v e n t  t h i s  from 

Burning would be d i f f i c u l t  t o  s u s t a i n  i n  t h e  s i t e  because  of a s h o r t a g e  

of g r a s s  as f u e l .  Mowing would s u f f i c e  f o r  c o n t r o l l i n g  woody p l a n t s  u n t i l  

s u f f i c i e n t  f u e l  accumula t e s ;  however, i t  would be d e s i r a b l e  t o  g e t  more of 

t he  n a t i v e  g r a s s e s  e s t a b l i s h e d  soon.  Some e s t a b l i s h m e n t  would occur  i f  s e e d s  

were s c a t t e r e d  o v e r  t h e  area by hand, w i t h  a f e r t i l i z e r  s p r e a d e r ,  o r  a seed 

d r i l l .  I would encourage seed c o l l e c t i o n  l o c a l l y  by v o l u n t e e r  s p o n s o r s h i p .  

S p e c i e s  such  as P r a i r i e  dock,  P r a i r i e  c l o v e r ,  G o a t ’ s  r u e ,  T ick  t r e f o i l ,  

R a t t l e s n a k e  master, B laz ing  s ta r ,  Black eyed Susan, Compass p l a n t ,  and o t h e r s  

should b e  c o l l e c t e d  u n t i l  s e v e r a l  weeks a f t e r  f r o s t  i n  t h e  f a l l .  Grasses 



9 

such as L i t t l e  b lues t em,  S w i t c h g r a s s ,  Big b lues t em,  I n d i a n  g r a s s ,  and Sand 

reed must be c o l l e c t e d  ea r l i e r  a s  s e e d s  b e g i n  t o  s h a t t e r  soon a f t e r  ear ly  

f a l l  m a t u r i t y .  I would emphasize c o l l e c t i n g  your own s e e d s  r a t h e r  t han  p u r -  

c h a s i n g  t h e m  because  t h e  p l a n t s  occupying t h e  Dunes a re  g e n e t i c a l l y  a b i t  

d i f f e r e n t  from t h o s e  i n  t h e  rest of t h e  Midwest P r a i r i e .  Any of t h e  s p e c i e s  

l i s t e d  i n  t h e  d e s c r i p t i o n s  i n  s e c t i o n  I1 of t h i s  r e p o r t  would b e  s u i t a b l e  f o r  

u s e  i n  f u t u r e  p l a n t i n g s  b u t  n o t  n e c e s s a r i l y  i n  t h i s  s i t e .  

6 .  Sand p i t  s u c c e s s i o n ,  West Dunes (Reshkin and K r e k e l e r  - West Beach I - 

From r i g h t  D ,  E ,  F ,  G ,  s l a n t i n g  t o  l e f t  G ,  H ,  I ,  J, K ,  L ;  8 t o  1 2 ) .  T h i s  

area r e p r e s e n t s  a r a t h e r  s t a b i l i z e d  s t a g e  of sand dune s u c c e s s i o n  i n  t h e  

e a r l y  s t a g e s  w i t h  Sand r e e d  t h e  most abundant  g r a s s .  S w i t c h g r a s s ,  L i t t l e  

b lues t em,  Rough b l a z i n g  s t a r ,  P r a i r i e  r o s e ,  J u n e g r a s s ,  P r i c k l y  p e a r ,  Dotted 

m i n t ,  S p i d e r w o r t ,  Canada wi ld  r y e ,  and o t h e r s  p r o v i d e  a r a t h e r  s p a r s e  vege- 

t a t i v e  cove r .  Even a t  t h a t  i t  i s  c o m p e t i t i v e  enough t o  r e s t r i c t  most o t h e r  

spec ies  l n c l u d i n g  woody p l a n t s  excep t  f o r  s c a t t e r e d  Cottonwood trees i n  moist  

s i t e s  and s c a t t e r e d  Chokecherry,  Sand c h e r r y ,  Sumac, and Bea rbe r ry .  No 

m a n i p u l a t i o n  i s  needed t o  r e t a i n  i t s  p r e s e n t  c h a r a c t e r i s t i c s  f o r  many y e a r s .  

I t  p r o v i d e s  a r a t h e r  l a r g e  area of similar h a b i t a t  t h a t  w i l l  g r a d u a l l y  i n c r e a s e  

i n  numbers of n a t i v e  s p e c i e s  ove r  d e c a d e s ,  b u t  which i s  probably l i m i t e d  at 

t h e  p r e s e n t  t i m e  by s h o r t a g e  of n u t r i e n t s  and water i n  t h e  l o o s e  sand s u b s t r a t e  

Because of t h e  r a t h e r  f l a t  topography no e r o s i o n  of any consequence w a s  

e v i d e n t .  

I n  a n o t e  from D r .  David Niemann (5)  he mentioned ano the r  area one m i l e  

n o r t h  of Hoos ie r  P ra i r i e  i n  S e c t i o n  3 ,  j u s t  n o r t h  of t h e  New York C e n t r a l  and 

Ind iana  Harbor B e l t  r a i l r o a d  t r a c k s  t h a t  w a s  once r i c h  w i t h  t h e  Large ye l low 

l a d y ' s  s l i p p e r  i n  abundance and Showy l a d y ' s  s l i p p e r  i n  s m a l l  numbers. H e  

r e c a l l e d  mee t ing  a r e t i r e d  e n g i n e e r  from a s t ee l  company who had known t h e  

a r e a  f o r  many y e a r s .  P a r t  of i t  used  t o  be a n  a r b o r  v i t a e  swamp. He i s  M r .  
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Norman Bergendahl ,  Mdt. R t .  Box 480 ,  C h e s t e r t o n ,  I n d i a n a .  H e  has  c o p i e s  of 

a topograph ic  map of t h e  area showing t h e  dunes  and swales he drew h i m s e l f .  

The impor tance  of such areas,  even i f  a fragment  of t h e i r  former s i z e ,  cannot  

be  overemphasized as s o u r c e s  of s e e d s  and o t h e r  materials. 

l a r g e  enough t o  s u r v i v e  l o n g  on  t h e i r  own, b u t  t h e y  might  p r o v i d e  t h e  seed  Bource 

l e f t  f o r  r e e s t a b l i s h m e n t  i n  a more p r o t e c t e d  a r e a  of t h e  p a r k  system. 

A n a l y s i s  of Management 

They may no t  be 

L i t t l e  can  be added h e r e  because  of t h e  r e l a t i v e l y  r e c e n t  r e c o g n i t i o n  

of t h e  impor tance  of t h e  p r a i r i e  openings i n  t h e  pa rk  and t h e  l a c k  of manage- 

ment o b j e c t i v e s .  I n a d v e r t e n t l y ,  f i r e s  have been o c c u r r i n g  f r e q u e n t l y  enough 

t o  m a i n t a i n  v i g o r o u s  p r a i r i e  a r e a s .  T e n t a t i v e  recommendations are d i s c u s s e d  

i n  t h e  p rev ious  s e c t i o n  of t h i s  r e p o r t ;  however, t h e r e  i s  one  g e n e r a l  recom- 

mendat ion t h a t  I would propose  r e g a r d i n g  t h e  Ind iana  Dunes N a t i o n a l  Lakeshore.  

Tha t  i s ,  t o  conduct  a d d i t i o n a l  a n a l y s i s  of p r a i r i e  v e g e t a t i o n ,  r e q u i r i n g  a 

minimum t i m e  of f i e l d  s t u d y  of one growing s e a s o n ,  p r e f e r a b l y  l o n g e r ,  t o  

p rov ide  t h e  d e t a i l s  needed f o r  b o t h  management and i n t e r p r e t a t i o n  of t h i s  

un ique  r e s o u r c e .  

i n  t h i s  c o u n t r y ,  i f  f o r  n o t h i n g  else, t h e  Dunes i s  worthy of v igo rous  and 

e n l i g h t e n e d  management. P r a i r i e  v e g e t a t i o n  i s  on ly  a p a r t  of i t s  s i g n i f i c a n t  

f e a t u r e s ,  and t h e  p rope r  i n t e g r a t i o n  of management p r o c e d u r e s  i s  e s s e n t i a l  t o  

r e t a i n  as much of t h e  o r i g i n a l  l andscape  as p o s s i b l e  w i t h  p r a i r i e  v e g e t a t i o n  

a ba lanced  p a r t  of t h e  whole sys tem.  

Because of i t s  impor tance  as t h e  b i r t h p l a c e  of p l a n t  ecology 
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